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ABSTRACT

Human immunodeficiency virus (HIV) is among the world’s most serious challenges. The African region
is severely affected with nearly one in 25 adults being HIV infected –accounting for over two-thirds of
HIV infected people worldwide. In 2013, approximately three in four men and half of women aged 15-49
had never been HIV tested. In 2018, over 7,000 Liberians were HIV positive. Increasing HIV testing rates
is the primary step to reducing HIV infection rates. This study examines factors associated with HIV
testing behavior among Liberians using the Knowledge Attitude Behavior (KAB) model as a conceptual
framework. The 2013 Liberia Demographic Health Survey (LDHS) data were used to assess associations
between HIV knowledge, attitude toward HIV, and HIV testing behavior. The findings revealed that 24%
of men and 48% of women had ever been HIV tested. Females had a significantly (p<0.001) higher level
of general and pregnancy HIV knowledge than males. HIV knowledge was found to be directly associated
with HIV testing behavior, but also indirectly associated with HIV testing behavior through attitudes,
lending support to the KAB model. The findings also suggest that gender may be a moderating factor in
the KAB pathway as it relates to HIV testing behavior in Liberia. Additionally, several sociodemographic
characteristics, sexual behaviors, and community factors were found to influence HIV testing behavior.
The findings of this study may be used to improve HIV testing behavior and enhance HIV prevention
efforts.
INDEX WORDS: HIV/AIDS; HIV knowledge; HIV awareness; Attitude toward HIV; HIV testing
behavior; Liberia
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CHAPTER 1
INTRODUCTION
Statement of Problem and Rationale
Human immunodeficiency virus (HIV) is one of the world’s most serious health challenges
(Kallings, 2008). According to the World Health Organization (2018), approximately 75 million persons
have been infected with HIV and approximately 37.9 million people were living with HIV at the end of
2018, with 1.7 million people becoming newly infected in 2018 globally. Tens of millions of people have
died of AIDS-related causes since the epidemic began (World Health Organization [WHO], 2018). HIV is
a virus that attacks cells that help the body fight infection, making an individual more vulnerable to
disease (HIV Overview, 2019). Acquired immunodeficiency syndrome (AIDS) is the last stage of HIV
infection (HIV Overview, 2019). The virus is transmitted through contact with HIV infected body fluids
(blood, pre-seminal fluid, semen, rectal fluid, vaginal fluid, and breast milk) (HIV Overview, 2019). The
disease spreads from person to person through vaginal or anal sex with an infected person, use of an
infected needle, an HIV infected mother to a child transmitting during pregnancy, birth, or breastfeeding,
and health care worker accidents such as needle sticks. When an individual lives in a community where
many people are HIV infected, the chances of engaging in risky behavior with an HIV positive person are
higher. Therefore, it is imperative that persons are aware of their HIV status. Although HIV testing
capacity has increased over time, 21% of persons with HIV worldwide are still unaware that they are
infected (UNAIDS, 2019; NIH, 2019).
According to the World Health Organization (2018), an estimated 0.8% of adults 15-49 years
across the world are living with HIV, although this epidemic varies considerably between countries and
regions. The World Health Organization’s African region is severely affected with nearly one in every
twenty-five adults living with HIV and accounting for more than two-thirds of people living with HIV
worldwide (WHO, 2018). In 2018, approximately 1.1 million persons were infected with HIV in the
region (WHO, 2018). The HIV global health problem hit Sub-Saharan Africa the hardest (UNAIDS,
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2019; Okonkwo et al., 2017; Ogbo et al., 2017). Sub-Saharan Africa is home to only 12% of the global
population (Kharsany & Karim, 2016), however, HIV is disproportionately concentrated. In 2017, 75% of
deaths and 65% of new infections occurred in Sub-Saharan Africa, with 71% of people living with HIV
residing in this region (Dwyer-Lindgren et al., 2019; Kharsany & Karim, 2016).
In an effort to address this global concern, the Joint United Nations Program on HIV/AIDS issued
a global commitment to stop new infections and to ensure access to HIV treatment (Global Statistics,
2019). The Program launched the 90-90-90 goal to set targets by 2020 that 90% of people living with
HIV know their status, 90% of those who know their status receive antiretroviral therapy (ART), and 90%
of those in treatment have a suppressed viral load (Global Statistics, 2019; Maheu-Giroux et al., 2019;
The Global HIV Epidemic, 2019). UNAIDS reported that the HIV Care continuum showed that 79% of
persons knew their HIV status, 78% of persons knew their status were accessing ART, and 86% of
persons who received ART had viral suppression (Global Statistics, 2019; The Global HIV Epidemic,
2019). Although the HIV Care continuum has improved over the years, it is important to continue to
promote HIV prevention to reduce HIV infections (The Global HIV Epidemic, 2019).
HIV testing is the gateway to HIV prevention, treatment, care, and support services (The Global
HIV Epidemic, 2019; AVERT, 2019; UNAIDS, 2019). An individual who is unaware of their HIV status
poses a greater risk of infecting others. Several studies bring attention to some of the key populations
(Wolf et al., 2018) that would be ideal in encouraging HIV testing in at-risk areas; the cascading elements
for identifying, reaching, and informing key populations of their status serves as a primary HIV
prevention strategy (Hakim et al., 2018; Solomon et al., 2019; Wolf et al., 2018). HIV testing increases
early diagnosis and treatment, as well as improves retention in care within the affected community
(Abokyi et al., 2014; WHO, 2019). Another key element of HIV prevention is pre-exposure prophylaxis
(PrEP), it is the use of antiretroviral drugs to protect HIV negative persons from HIV before potential
exposure to the virus (UNAIDS, 2019). PrEP use in Africa is emerging as an effective prevention strategy
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(Mugo et al., 2016) and it is essential for individuals to be tested for HIV before any medication is
prescribed, PrEP or ART.
Purpose of the Study
The HIV epidemic is an increasing threat to the Sub-Saharan country of Liberia. The Joint United
Nations Program on HIV/AIDS (UNAIDS) Country Director, Madam Miriam Chipimo, reported that
1,200 HIV/AIDS cases were reported annually (Front Page Africa, 2018). According to Madam Chipimo,
in 2018, there were more than thirty-seven thousand Liberians living with HIV/AIDS, and only fourteen
thousand were aware of their status (Front Page Africa, 2018). According to the 2013 Liberia
Demographic and Health Survey (LDHS), 74% of men and 49% of women aged 15-49 years had never
been tested (LDHS, 2013). This is a stark contrast to the targets of the Joint United Nations Program on
HIV/AIDS which projects that 90% of all persons living with HIV will know their HIV status by 2020
(UNAIDS, 2019). These alarming statistics demonstrate the critical need to increase HIV testing in
Liberia.
According to the Centers for Disease Control and Prevention (CDC), HIV testing is the first
critical step to ending the HIV epidemic, and the CDC recommends that persons aged 13-64 get tested at
least once for HIV as a routine part of medical care, and persons that are at a higher risk should get tested
more often (CDC, 2019). Low HIV testing rates present a greater challenge to reducing HIV morbidity
and mortality. The primary step to reducing HIV infection rates is to increase the number of individuals
who get tested for HIV, which would allow targeted HIV prevention interventions within the population.
Positive prevention targets those infected HIV positive individuals. It involves identifying and promptly
treating with antiretroviral medication to lower the risk of HIV transmission (Bunnell et al., 2006). This
positive prevention mechanism was recommended by UNAIDS and several studies proved its efficacy
(Crepaz et al., 2006; UNAIDS, 2019; UNAIDS, 2005). According to Bunnell et al. (2006), combining
prevention services with universal access to HIV testing and positive prevention offers the best
opportunity to control HIV/AIDS in Africa.
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The World Health Organization recommended PrEP for prevention among HIV negative
individuals as it has proven to be effective in keeping people from becoming HIV-infected. More than
300,000 people globally took PrEP at least once in 2018 (UNAIDS, 2019). The African region was slow
in adopting this plan for people who were at-risk for HIV (UNAIDS, 2019). PrEP has two regional
projects that were being rolled out within the region (UNAIDS, 2019). Initially, a demonstration project
was supported by French National Agency for Research on AIDS and Expertise France while in
partnership with Coalition PLUS and three European health institutes; it was conducted in Burkina Faso,
Cote d’Ivoire, Mali and Togo which allowed the feasibility to be assessed nationally and regionally
(Global AIDS Monitoring, 2018). The United States President’s Emergency Plan for AIDS Relief
(PEPFAR) supported the second project where it was implemented in Cote d’Ivoire, Democratic Republic
of Congo (DRC) and Nigeria (Global AIDS Monitoring, 2018; UNAIDS, 2019). Although Liberia was
not listed as a country utilizing PrEP, it is a neighboring country which could benefit from this prevention
measure.
Several factors can influence HIV testing behavior and an individual’s decision to get tested.
Thus, this study will explore factors that influence HIV testing behavior. It will examine the association
between knowledge, attitude toward HIV, and other factors such as sociodemographic, societal norms,
and HIV testing behavior. Several studies illustrate socio-demographic factors, such as gender, age,
education, locality, are associated with the likelihood of HIV testing (Venkatesh et al., 2011). Other
factors associated with HIV testing behavior include HIV/AIDS knowledge (DeWet et al., 2019;
Teklehaimanot et al., 2016) and attitude toward HIV such as stigma (Mohlabane et al., 2016; Rankin et
al., 2005; Babalola, 2007) and access to HIV testing services (Mtenga et al., 2015).
Although the prevalence rates vary across Africa, Liberia’s increasing morbidity and mortality
rates illustrate the importance of HIV status awareness in an effort to prevent the epidemic. In 2016, 8.6
% of deaths in Liberia were AIDS-related (UNAIDS, 2019; Ilesanmi, 2018). UNAIDS (2019) reported a
new infection rate of 63 HIV cases per 100,000 population. There were 935 people living with HIV per
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100,000 of whom 19% were accessing antiretroviral therapy (UNAIDS, 2019). 70% of HIV positive
pregnant women were accessing treatment or prophylaxis to prevent transmission of HIV to their children
(UNAIDS, 2019). Approximately 500 children were newly infected with HIV due to mother-to-child
transmission (UNAIDS, 2019). Approximately 13% of people living with HIV had suppressed viral loads
(UNAIDS, 2019). Liberia’s prevalence rates further illustrate the importance of targeting the key
populations for HIV testing in accordance with the national AIDS commission of Liberia’s catch up plan
(UNAIDS, 2019).
In 2013 Demographic and Health Survey, HIV prevalence rates were reported at 2.1% in Liberia.
HIV prevalence in Liberia increased from 1.5% to 2.1% in those aged 15-49 between 2007 and 2013, the
prevalence varied in urban (2.6% but 3.2% in Monrovia) and rural (0.8%) areas, varying in women (1.8%
to 2.4%) and men (1.2% to 1.9%) (Liberia Demographic & Health Survey [LDHS], 2013). A thorough
review of the literature revealed that there is a dearth of literature regarding HIV in Liberia and indicates
that HIV testing rates were low (UNAIDS, 2019; LDHS, 2013; Johnson et al., 2005). Consequently, the
UNAIDS country director reported that the number of individuals in Liberia who knew their HIV status
was limited especially in key populations (Front Page Africa, 2018).
The overall aim of this study is to analyze sociodemographic factors associated with HIV testing
behavior and to assess whether knowledge and attitude toward HIV influence HIV testing behavior
among women and men. This dissertation topic would allow the researcher to describe testing service
utilization and identify factors associated with testing within Liberia. This study will provide valuable
insights into potential areas to target HIV testing interventions in Liberia.
Scope of the Study
This study is a secondary analysis of the 2013 United States Agency International Development
(USAID) Demographic and Health Survey (DHS) data in assessing sociodemographic factors, HIV
knowledge, attitude toward HIV, and how they impact HIV testing behavior in Liberia, West Africa. The
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study population was limited to men and women aged 15 – 49 years; these age restrictions were placed by
the DHS program. The demographic and health survey are a household questionnaire that inquires about
several topics, however, the research in this study is focused on HIV/AIDS testing behavior and related
factors. The household questionnaire collects information on characteristics of the household’s dwelling
unit and identifies members of the household who are eligible for an individual interview. Eligible
respondents are interviewed using the standard questionnaire. This survey is conducted in many countries,
but the research for this present study is focused on Liberia, West Africa.
The limitations of this study are based on the compatibility between available data and the
research questions (Shi, 2008). The study did not include children under the age of 15, men and women
over the age of 49. This study and the theory used to explain the study were restricted based on the nature
of the data available. This study will not cover parameters outside of HIV/AIDS-related knowledge,
attitudes, and behavior as it relates to HIV testing behavior in Liberia. This study will not focus on any
other sexually transmitted infection. The assumption is that sociodemographic factors, HIV knowledge,
and attitude toward HIV influence HIV testing behavior; therefore it is the goal of the research to
determine any related associations that would enhance interventions to increase HIV testing rates in
Liberia and identify remaining research gaps that would inform future studies.
Research Questions
1. What sociodemographic factors are associated with HIV testing in Liberia?
2. How does knowledge and attitude toward HIV influence gender differences in HIV testing in Liberia?
Overview of Conceptual Framework
Gordon Allport, a renowned psychologist, created the Knowledge Attitude Behavior (KAB)
model using knowledge and attitudes with observable behavior (Bettinghaus, 1986; Allport, 1935). The
model assumes knowledge about a topic affects an individual’s attitude which in turn leads to a certain
related behavior. The model may be tested by examining the relationship between knowledge, attitude,
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and behavior; regardless of the direction the constructs begin with (Allport, 1935). The model is used as a
conceptual framework in examining the factors affecting the testing behavior of the individual. According
to the model, the main principles involves knowledge influencing an individual’s attitude towards a
behavior, which in turn influences the individual’s decision to perform that behavior.
In applying the model, the conceptual framework includes an examination of socio-demographic
factors and how it relates to knowledge, attitude toward HIV, and the impact on HIV testing behavior. An
individual’s attitude could be positive or negative toward HIV and HIV testing, which could affect their
decision whether or not to get HIV tested. For this research, the conceptual framework will include an
examination of sociodemographic factors and how it relates to knowledge, attitude toward HIV, and HIV
testing behavior. Gender differences will also be examined as a moderator on knowledge and attitude
toward HIV, and as a moderator for HIV testing behavior.
Research Hypotheses
The research hypotheses in this study are as follow:
▪

H1a) Liberian women aged 15-49 will be more likely to get HIV tested than Liberian men
aged 15-49.

▪

H1b) Liberians with higher education will be more likely to get HIV tested than men and
women with minimal education.

▪

H1c) Liberian men and women aged 15-49 who live in urban areas will be more likely to be
HIV tested.

▪

H2) HIV knowledge increases the likelihood of HIV testing behavior in Liberian men and
women aged 15-49.

▪

H3) Positive attitudes toward HIV increases the likelihood of HIV testing behavior in
Liberian men and women aged 15-49.

16
▪

H4) The relationship between knowledge and attitudes are moderated by gender, such that the
relationship is stronger for women.

▪

H5) The relationship between attitudes and testing behavior are moderated by gender, such
that the relationship is stronger for women.

▪

H6) Relationship between knowledge and HIV testing is mediated by attitude toward HIV in
Liberian men and women aged 15-49.

Significance and Relevance of the Study
The World Health Organization reported 21% of infected persons were unaware of their HIV status
(WHO, 2019). As the HIV infection continues to affect Africa (De Cock et al., 2019; Brima et al., 2015), it
is imperative that sexually active persons be aware of their HIV status (The Global HIV Epidemic, 2019).
Knowing their HIV status will allow sexually active persons to engage in healthier sexual behaviors.
Currently, Liberia is scaling up its response to the HIV epidemic and hoping to inform best practices and
policies in ensuring delivery and increasing the uptake of HIV testing (UNAIDS, 2019). Although, HIV
testing typically takes place in a provider-initiated setting (Kennedy et al., 2013), it is not known whether
a fee is associated with the service. This study will inform the best practices, which could help Liberia meet
the UNAIDS 90-90-90 goal. It is important to target the key populations which may not be accessing HIV
testing services.
Increasing access and outreach to HIV testing in key populations (Solomon et al., 2019) is a major
objective in achieving access to antiretroviral therapy (ART) in Sub-Saharan Africa. A known antiretroviral
drug that could decrease the number of persons becoming infected with HIV is pre-exposure prophylaxis
(PrEP). Therefore, it is important for Sub-Saharan countries like Liberia, West Africa to understand factors
associated with HIV testing services and interventions associated with decreasing or alleviating the HIV
epidemic (Johnson et al., 2005). There is currently a dearth of data available regarding HIV prevalence and
factors associated with HIV testing behavior in Liberia, West Africa. In this study, an extensive analysis
would be conducted using the 2013 Liberia Demographic and Health Survey data, informed by a
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comprehensive literature review to identify factors associated with HIV testing behavior in Sub-Saharan
Africa.
Research Plan and Unit of Analysis
The goal of the research plan is to examine the relationship between HIV knowledge and attitude
toward HIV and its impact on HIV testing behavior on individuals in Liberia, West Africa. The unit of
analysis is individuals who responded to the 2013 Liberia Demographic and Health Survey. The sample
included sample respondents who were 15-49 years of age for women and men in Liberia, West Africa.
The 2013 Demographic and Health Survey was the only data source used. The dependent variable for this
study was HIV testing behavior and the key independent variables were HIV knowledge, attitude toward
HIV, and gender. Other sociodemographic variables are included as control variables. Tetrachoric
correlation factor analysis was used to determine the validity and reliability of the instrument. Data analysis
will include descriptive statistics (including frequencies, means, and standard deviation). Multiple linear
regression was used to analyze the continuous measures, while the multiple logistic regression was used to
analyze the binary measures. Research questions will be addressed using multivariable logistic regression
analysis. This is a summary of the research plan and the unit of analysis.
Outline of Remaining Chapters
Chapter two of this dissertation will provide an overview and historical summary of HIV, HIV
Testing, and HIV prevalence. This chapter will also include a critique of the reviewed literature on factors
associated with HIV testing behavior. Finally, chapter two will also summarize the theoretical Knowledge,
Attitude, and Behavior model and the conceptual framework for the study. Chapter three will provide an
overview of the methodology that will be used to analyze data from the factors associated with HIV and
HIV testing in Liberia. Chapter three will provide an overview of the research design and data source for
this analysis. This chapter will also describe the methodology that will be used to analyze the data in
answering the research questions posed. Chapter four will summarize the results of the analyses and
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examine the research hypotheses. Chapter five will discuss the possible inferences and will make
recommendations based on the research findings. The study’s strengths and limitations will be discussed
along with the recommendation for further potential studies.
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CHAPTER 2
LITERATURE REVIEW & CONCEPTUAL FRAMEWORK
Human Immunodeficiency Virus (HIV) is one of the world’s most deadly infectious diseases
(CDC, 2020). HIV prevalence rates vary across Africa, but particularly in Sub-Saharan Africa the
epidemic continues to increase (UNAIDS, 2019; UNAIDS, 2014). The Joint United Nations Program on
HIV/AIDS (UNAIDS) reports that Sub-Saharan Africa has 12 percent of the world’s population
(Kharsany & Karim, 2016; UNAIDS, 2014), and it remains devastatingly affected (UNAIDS, 2014;
World Health Organization [WHO], 2019; Oppong & Oti-Boadi, 2013) with country rates ranging from
1.5% to 23% (Kharsany & Karim, 2016). In 2014, the continent of Africa had almost 80% of all
HIV/AIDS-related cases in the world (Kharseny & Karim, 2016).
Although HIV prevalence rates vary across the continent, according to evidence from the
demographic and health survey (Sia et al., 2016), in 2018, twenty-one percent of 37.9 million people who
were living with HIV globally did not know their status (AVERT, 2019). The HIV epidemic cannot be
effectively addressed unless there is an increase in individual HIV status awareness which will require
HIV counseling and testing. HIV counseling and testing is a pivotal step in HIV prevention (Waruiru et
al., 2014). HIV counseling and testing impacts individuals who are infected as well as those who are
uninfected. Increased HIV testing would increase the likelihood of an infected person receiving HIV
treatment and thereby reduce the chance of transmission.
Historical Underpinnings
HIV was initially identified in the Democratic Republic of Congo in human blood in the early
1900s (AVERT, 2017). It was detected in Liberia via an HIV blood test in 1986 (Mintz et al., 1988). The
early HIV test identified HIV antibodies in a positive blood specimen. However, these early tests took
three to twelve weeks to obtain a result (Alexander, 2016). As the HIV test continued to evolve, it began
to detect the virus more rapidly. Currently, the HIV test can assess whether HIV antibodies and antigens
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are in the human blood specimen within 20 minutes (Alexander, 2016). These advances in testing made it
easier for individuals to get HIV tested and get the results quickly. Given that the disease is primarily
spread by individuals who are unaware of their status, getting tested is an important way to help stop the
spread of HIV.
HIV counseling and testing is a key entry point for a range of HIV/AIDS services (Mabuto et al.,
2014; WHO, 2019; Marks et al., 2006). WHO and UNAIDS recommend two main types of HIV
counseling and testing: voluntary counseling and testing and provider-initiated testing and counseling
(WHO, 2009). Voluntary counseling and testing (VCT) is when individuals seek HIV counseling and
testing at a health care facility (Fenton, 2007) or a mobile testing site (WHO, 2009; Grabbe et al., 2010).
Provider-initiated testing and counseling (PITC) are offered as a routine option from health care providers
to persons who visit health care facilities for non-HIV related care (WHO, 2009). Conducting an HIV test
is an effective HIV prevention measure as it prevents HIV transmission when persons aware of their
status decide to make healthy sexual behavior choices; it allows for management of HIV related illnesses,
it prevents mother to child transmission through early treatment and allows for psychological and legal
support (CDC, 2019; Kipp et al., 2002).
The World Health Organization and other public health agencies set the gold standard that HIV
counseling and testing should be routine; the counseling should be offered before and after an HIV test
from a risk-reduction standpoint if the results are positive, informed consent and confidentiality (Creek et
al., 2007) should also be offered (Bayer & Edington, 2009). As time progressed, evidence-based studies
illustrated how HIV transmission occurred, and the course of the disease was dramatically reduced with
the introduction of antiretroviral therapy (ART) treatment (Bayer & Edington, 2009; Branson, 2006; De
Cock, 2005).
Although evidence progressed in the area of antiretroviral therapy (ART), it was not universally
available everywhere (Baggaley et al., 2012); only one percent of individuals had access to ART,
therefore WHO declared the situation as a global emergency. The desperate need for treatment resulted in

21
an initiative that expanded access in developing nations and prevention measures were offered through
the United States President’s Emergency Plan for AIDS Relief (PEPFAR) and Global Fund to Fight
AIDS, Tuberculosis, and Malaria (Baggaley et al., 2012; WHO, 2003; Jurgens, 2007; Macklin, 2005;
Marum et al., 2012).
PEPFAR was created in 2003 by President George W. Bush (Fauci & Eisinger, 2018; Kaiser
Family Foundation, 2019). The overarching strategy of PEPFAR is to control the epidemic by delivering
on a promise of an AIDS-free generation and accelerating implementation efforts in highly affected SubSaharan countries, including Botswana, Cote d’Ivoire, Haiti, Kenya, Lesotho, Malawi, Namibia, Rwanda,
Swaziland, Tanzania, Uganda, Zambia, and Zimbabwe. The strategy encourages accelerating testing and
treatment strategies, expanding prevention, using quality data, engaging with faith-based organizations
and the private sector, and strengthening policies through financial contributions by partner countries
(Kaiser Family Foundation, 2019; Dietrich, 2007). Although, Liberia is not included in the list of
countries achieving the epidemic control, it borders PEPFAR countries which could have an impact on
HIV infections from migrating populations into and out of Liberia (UNAIDS, 2019).
The development of PEPFAR has influenced the discussion of increased HIV counseling and
testing (Kaiser Family Foundation, 2019; Menzies et al., 2011) and the encouragement of PrEP
medication to an at-risk person who is HIV negative (WHO, 2019). PrEP can be used daily in HIV
negative persons and persons who are HIV positive in preventing the virus from establishing a permanent
infection (CDC, 2020). If used in an HIV negative person daily, it could reduce the risk of getting HIV
from sex by about ninety-nine percent and it could reduce the risk of getting HIV from injection drug user
by at least seventy-four percent (CDC, 2020). It is much less effective if it is not taken consistently (CDC,
2020).
As time progressed, the importance of antiretroviral treatment became a priority which
heightened the importance of HIV counseling and testing to increase awareness of HIV status and to
ensure an appropriate treatment in the early stages of the disease (Baggaley et al., 2012). The Centers for
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Disease Control & Prevention (CDC) recommended that provider-initiated HIV testing and counseling be
offered to adults aged 13 to 64 years in health care settings (Fenton, 2007), with informed consent unless
a patient declines (Bayer & Edinton, 2009; Branson et al., 2006). In 2007, provider-initiated HIV testing
and counseling guidance (WHO, 2007) was shared with health care facilities by the World Health
Organization (WHO) and United Nations (UN) encouraging more routine HIV tests to be conducted
(Baggaley et al., 2012). The rationale for focusing on the HIV counseling and testing policies were to
address the low coverage of HIV testing and counseling that existed, especially in Sub-Saharan Africa
(UNAIDS World AIDS Day Report, 2011). The general expectation is that if public health agencies
across the world continue to take the guidance into consideration, then the uptake of HIV counseling and
testing would continue to improve in resource-challenged countries. For resource challenged countries
like Liberia, the National AIDS and Sexually Transmitted Infection control program has been charged
with the strategy to fight against HIV/AIDS in Liberia.
Background of the Issue
According to the Centers for Disease Control and Prevention (CDC), HIV testing is the first
critical step to ending the HIV epidemic, and the CDC recommends that persons aged 13-64 get tested at
least once for HIV as a routine part of medical care, and persons that are at a higher risk should get tested
more often (CDC, 2019). Targeted positive prevention involves identifying HIV positive individuals and
promptly treating them with antiretroviral medication in lowering their risk of transmission (Bunnell et
al., 2006). Positive prevention has been recommended by UNAIDS, and several studies have proven its
efficacy (Crepaz et al., 2006; UNAIDS, 2005). According to Bunnell et al., combining prevention
services with universal access to HIV testing and positive prevention offers the best opportunity to control
HIV/AIDS in Africa (Bunnell et al., 2006). However, many factors can influence an individual’s decision
to get tested.
Review of the Literature
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This literature review was conducted as a comprehensive search of multiple databases, a review
of abstracts, a review of reference lists, and a critique of the literature. The following databases were
searched to provide relevant research studies: PubMed, Embase, Scopus, Sociological Abstracts,
Communication, and Mass Media Complete, and Proquest (magazines and newspapers). The literature
search was modified two times to ensure the inclusion of all relevant resources. The initial literature
search was conducted on September 5, 2018; 200 articles were found: 51 articles in PubMed, 87 articles
in Embase, and 140 articles in Sociological Abstracts. A second expanded literature search to include all
African countries was conducted on December 19, 2019, and an additional 116 articles were found: 89
articles in PubMed, 9 articles in Scopus, and an additional 20 articles in PubMed.
The overall inclusion criteria for the study selection was to focus on research that examined
factors associated with HIV testing behavior in Sub-Saharan Africa. The resources included studies across
Sub-Saharan Africa that discussed HIV awareness or knowledge, attitude toward HIV and or HIV testing,
and its impact on HIV testing behavior. All articles that were published or translated into English and
included human subjects from 1995 until the present were included.
There were many research designs across the studies found in the articles, these included:
randomized controlled trials, quasi-experimental, non-randomized controlled, observation pre and post
studies, quantitative and qualitative studies. The original research was restricted to Liberia only, however,
it was determined that there was a dearth of HIV studies focused on Liberia. The inclusion criteria were
broadened to include Sub-Saharan Africa. Key terms and words used in the literature search were: Human
Immunodeficiency Virus (HIV)/Acquired Immunodeficiency Syndrome (AIDS), HIV infection, social
stigma/stigma, discrimination, prejudice, Liberia, Sub-Saharan Africa, Central, and West Africa, HIV
Testing, HIV Counseling and Testing, provider-initiated HIV counseling and testing, voluntary
counseling and testing, attitude toward HIV, attitude toward HIV testing, and HIV awareness/knowledge.
After utilizing the search terms to conduct the literature search, a review of the abstracts was
conducted to exclude irrelevant articles. Then, each article was evaluated based on the inclusion criteria.
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Relevant articles were reviewed in-depth and categorized into: i) factors associated with HIV testing and
ii) application of the Knowledge Attitude Behavior (KAB) Model. After sorting and alphabetizing the
articles, the following data were extracted: citation, study purpose, sample description, study period,
research design, findings, and methodological limitations. The data extracted may be found in Appendix
A.
The database search produced 336 articles related to HIV prevalence and factors associated with
HIV testing in sub-Saharan Africa. There were forty-two relevant studies associated with HIV Testing
Behavior in Africa that described the application of the KAB theoretical model in analyzing a behavior
based on knowledge and attitude.
Results of the Literature Review
Factors Associated with HIV Testing Behavior
This literature review included studies associated with HIV testing behavior which indicated
findings that highlighted educational attainment, access, knowledge, socioeconomic status, stigmatization,
age, religious affiliation, gender, employment, geography, wealth status, social norms and sexual behavior
in Sub-Saharan Africa (Anand et al., 2009; Apanga et al., 2015; Brima et al., 2015; Cherutich et al., 2012;
Iliyasu et al., 2006; Kalichman & Simbayi, 2003; Kharsany & Karim, 2016; Kipp et al., 2002; MaheuGiroux et al., 2019; Mall et al., 2013; Velayati et al., 2007; Vollmer et al., 2017). Many studies addressed
the differences in gender as it relates to HIV awareness (Leblanc & Andes, 2015; Mandiwa &
Namondwe, 2019; Ramjee & Daniels, 2013; Sia et al., 2016; Venkatesh et al., 2011; Staveteig et al.,
2013) and attitude toward HIV (Amo-Adjei & Darteh, 2013; Grabbe et al., 2010) and HIV testing
behavior (Abokyi et al., 2014; Bettinghaus, 1986).
Knowledge and Awareness
Many other articles discussed the awareness or lack of awareness of HIV/AIDS as having an
impact on a person being HIV tested. High levels of general knowledge on HIV/AIDS was found to
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increase the likelihood of HIV testing behavior (Abokyi et al., 2014; Kirakoya-Samadoulougou et al.,
2017). One study in Ghana identified a lack of awareness around voluntary counseling and testing
services, which was found to impact testing rates (Apanga et al., 2015). Another set of studies addressed
the issue of being aware of HIV transmission modes such as mother to child transmission and risky sexual
behaviors impacting whether a person would be HIV tested (Conserve et al., 2018; Ejigu & Tadesse,
2018; Sekoni et al., 2014). One study concluded knowing an HIV positive person could influence whether
that person would obtain an HIV test (Conserve et al., 2018).
Another study discussed comprehensive knowledge was associated with being more likely to get
tested for HIV, especially amongst older youth (Assalou et al., 2016; Teklehaimanot et al., 2016). Patients
welcomed testing but they seemed to have a limited understanding of HIV transmission; although
provider-initiated testing and counseling were high in areas where inaccurate and incomplete HIV
knowledge was prominent (Tabb et al., 2017).
Demographic and Socio-economic factors
Other studies found HIV knowledge levels differ by socio-demographic and economic factors.
Women were more likely to be more knowledgeable about HIV especially if they knew someone who had
HIV/AIDS or knew someone who died of the disease (Haile et al., 2007; Iliyasu et al., 2006; Jean et al.,
2012; Mugore et al., 2008). Another study reported that if women were accompanied by their male
partners, they would be more likely to participate in voluntary counseling and testing (Dunlap et al.,
2014). Babalolo (2007) found that knowledge about HIV prevention and accessibility of an HIV test for
men increased the uptake of HIV counseling and testing. In many cases of accessibility, the cost of HIV
testing services remained a concern for those seeking care (Tabb et al., 2017). Shanaube and others
(2017) also reported that HIV counseling and testing is lower in men whether the test is provider initiated
or voluntary.
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An important factor highlighted in several studies were gender and age differences and the impact
on HIV testing in Sub-Saharan Africa. Women who were 25-29 were more likely to be exposed to HIV
counseling and testing promotional campaigns which were associated with increased testing rates (KB
Matovu et al., 2014). Rankin and colleagues (2005) reported that pregnant women feared the discovery of
their HIV status which caused them to avoid HIV testing. According to Negin and colleagues (2012),
women 50 years and older were less likely to be tested due to their lack of HIV awareness.
Several articles discussed the importance of primary education or a higher level of education in
enhancing an individual’s likelihood to be HIV tested (Apanga et al., 2015; Cherutich et al., 2012; Illiyasu
et al., 2006; MacPhail et al., 2009; Mandiwa et al., 2019; Takarinda et al., 2016; Teklehaimanot et al.,
2016; Venkatesh et al., 2011). Singh, Luseno, and Haney (2013) also reported that education had a
positive relationship in varying age groups among women on HIV testing.
Geographical Location
Another factor that was highlighted in the literature was the geographical location of the study
participants and the impact on accessing HIV testing. Urban resident areas were more likely to be HIV
tested due to the accessibility of testing sites (Cherutich et al., 2012; Oginni et al., 2019), whereas persons
living in rural areas were more willing to be HIV tested than urban persons in these studies (Abtew et al.,
2015; Abokyi et al., 2014). Persons in rural areas do not always have access to HIV testing options
depending on the distance of an HIV testing site (Brown et al., 2015; De Allegri et al., 2015). According
to Brima and colleagues (2015), women 25 - 44 years of age were more likely to be tested for HIV in
urban areas. In Ghana, a social network strategy was used which allowed hard to reach areas to be made
accessible and resulted increased HIV testing uptake (Girault et al., 2015).
Socio-cultural norms and Stigma
HIV testing behavior may be influenced by socio-cultural norms and negative attitudes toward
HIV positive individuals which caused stigma. Fear of people discovering their status could have a
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negative effect on testing behavior. Several studies highlighted the stigma and or social norm that may be
attached to a person’s decision to be tested (Dunlap et al., 2014; Ejigu & Tadesse, 2018; Iyaniwura &
Oloyede, 2006; Kalichman & Simbayi, 2003; Mall et al., 2013; Kelly et al., 2017; Mohlabane et al., 2016;
Rankin et al., 2005; Sambisa et al., 2010; Waruiru et al., 2014). According to the Liberia 2013 Stigma
Index report, approximately thirty percent of people living with HIV had been verbally insulted. Twentysix percent of respondents identified the reason for stigma and discrimination as being fearful of people in
getting infected by HIV positive persons (Andrews, 2017).
In several other articles, health care providers were known to divulge confidential patient
information, which caused persons to avoid HIV testing (Firestone et al., 2016; Leblanc & Andes, 2015;
Mohlabane et al., 2016). Although certain groups expressed discomfort about HIV testing in health care
settings, HIV testing rates were higher for those who received provider-initiated testing and counseling
(PITC) versus voluntary counseling and testing (Ogbo et al., 2017). The World Health Organization
(WHO) recommended provider-initiated testing and counseling (PITC) to increase HIV testing in
resource-scarce settings (Tabb et al., 2017).
Limitations
The following limitations were noted in some of the reviewed articles: generalizability of the
study area to the entire population; the likelihood of missing data producing prevalence estimate bias;
reliability of self-reported data; limited resources restricting the quality of the data; social desirability may
influence the responses (recall bias); cross-sectional surveys do not allow for causal inferences (Apanga et
al., 2015; Brown et al., 2015; Conserve et al., 2018; Ejigu & Tadesse, 2018; Firestone et al., 2016; Girault
et al., 2015; Kirakoya-Samadoulougou et al., 2017; Iyaniwura & Oloyede, 2006; Kalichman & Simbayi,
2003; Kelly et al., 2017; Mohlabane et al., 2016; Negin et al., 2012; Sambisa et al., 2010; Waruiru et al.,
2014).
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Theoretical Framework Underpinnings
Knowledge Attitude and Behavior (KAB) Model
Gordon Allport, a prominent social psychologist, first presented the classic Knowledge Attitude
Behavior (KAB) model linking information or knowledge and attitudes with overt behavior (Bettinghaus,
1986; Allport, 1935). The model (Figure 2-1) assumed that (a) people acquire knowledge about a topic or
behavior, which leads to (b) the development of a predisposition to respond (an attitude), which in turn
leads to (c) behavior that aligns with the attitude. The model may be tested by looking at the relationship
between information and attitude or between attitude and behavior (Allport, 1935). According to
Bettinghaus (1986), the knowledge attitude and behavior (KAB) model allows attitude and behavior
changes to be assessed. It also links between information messages, persuasive messages, and the desired
behavior under certain conditions.

Knowledge is essential to effect change in behavior and an individual would obtain knowledge
and skills through learning (Liu et al., 2016). The construct knowledge covers all information that a
person could learn (Alexander & Jetton, 2000; Alexander et al., 1995); it directs an individual’s attention
to focus on environmental elements (Ericcson et al., 2000; Marshall, 1995), which allows them to make a
conclusion based on evidence and reasoning. Another construct within the KAB framework is attitude.
Attitude is defined as a predisposition or a tendency to respond positively or negatively towards a certain
idea, object, person, or situation (Bettinghaus, 1986). Attitude influences an individual's choice of action,
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and responses to challenges, incentives, and rewards; it is a certain way of thinking or feeling about
someone or something (Bettinghaus, 1986). The last construct of this model is behavior, it is the way in
which a person responds to a certain set of conditions through an observable action (Schrader & Lawless,
2004).
Together, these three constructs make up the model which describes the interaction of knowledge,
attitude, and behavior (Figure 2-1). The interaction may be reciprocally based on what an individual
knows which may inform their attitude and how he or she may feel about HIV testing if it could influence
their behavior to decide whether to be HIV tested (Schrader & Lawless, 2004).
Conceptual Framework
The Knowledge Attitude Behavior (KAB) Model is used as a conceptual framework to examine
the factors affecting the testing behavior of the individual. HIV/AIDS knowledge (Figure 2-2) is the
initial construct where a person could learn about the disease or the ability to be aware of the disease
(Bettinghaus, 1986). The next construct is the attitude toward HIV (Figure 2-2) where a person tends to
respond in a positive or negative manner about the disease (Bettinghaus, 1986). A person’s attitude could
be influenced by the thinking or feeling of something or someone. The last construct is HIV testing
behavior (Figure 2-2) which influences a person in performing a certain behavior (Bettinghaus, 1986).
Although the three constructs were discussed in this conceptual framework, there were two key factors
that could impact the knowledge, attitude or behavior of an individual. The key factors were a sociodemographic factor and gender is a modifying factor; these key factors were environmental elements that
control the impact of the constructs (Bettinghaus, 1986). The knowledge, attitude, and behavior (KAB)
approach were utilized in the existing medical literature examining AIDS prevention (Miller et al., 1990).
As applied in assessing HIV-related behaviors, knowledge and having a clear understanding of
how HIV is transmitted and how it can be treated influences testing and preventative behaviors, by
engendering positive attitudes concerning testing (Amo-Adjei & Darteh, 2013; Oberoi et al., 2014;
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Rahbar et al., 2007). If prevailing myths and incorrect information are addressed, it is expected that the
rates of stigma and discrimination could be alleviated which would ultimately influence an individual in
taking preventive measures (Amo-Adjei & Darteh, 2013; Oberoi et al., 2014; Rahbar et al., 2007).
For this research, the conceptual framework will also include an examination of the impact of
socio-demographic and environmental factors in shaping HIV knowledge and awareness, attitude toward
HIV, and HIV testing behavior. Personal factors, including knowledge, socio-demographic factors may
shape an individual’s perception of HIV and HIV testing. A person’s attitude may be positive or negative
toward HIV and HIV testing, while environmental factors could have an additional impact on the person’s
ability to perform HIV testing behavior.
In addition, following evidence from the literature that suggest gender differences in HIV
knowledge and attitude (Singh et al., 2013), gender will be evaluated as a modifying factor in the
relationship between HIV knowledge and attitude toward HIV as well as in the relationship between
attitude toward HIV and HIV testing behavior. Figure 2-2 illustrates how the conceptual framework is
applied to the topic of this research study.
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Summary of Chapter & Gaps in the Research
The findings of this literature review suggest that there are several factors associated with HIV
testing behavior in Sub-Saharan Africa. Evidence suggests an association between demographic and
socioeconomic factors such as gender and educational attainment on HIV testing. General and
comprehensive HIV knowledge, access to HIV testing services via voluntary counseling and testing or
provider-initiated testing and counseling have also been associated with increased HIV testing in SubSaharan Africa. Social stigma or discrimination is another factor that may impact a person’s HIV testing
behavior. Articles from neighboring countries were used to examine the issues associated with knowledge
and attitude toward HIV as it relates to the impact on HIV testing. This literature review informs the
development of a theoretically sound study to assess the factors associated with HIV testing behavior in
Liberia, West Africa.
There are gaps in the available research specifically related to Liberia; as very few peer review
studies in Liberia were found, and only forty-two articles were found in peer-reviewed journals that
focused on HIV testing behavior across Sub-Saharan Africa. Only two articles discussed the implications
of HIV on the Liberian community. One study focused on the Liberia 2013 Stigma Index report (Andrew,
2017) whereas the other study reported that health care providers divulge confidential information which
caused persons to avoid HIV testing (Firestone et al., 2016). This lack of research on HIV in Liberia
solidifies my rationale for this study.
Additionally, the most recent available data from Demographic and Health Survey (DHS) is
seven years old. USAID typically reports demographic and health survey data every five years; the last
known reported data prior to 2013 was in 2007. The data may not have been reported due to their inability
to report during the massive Ebola outbreak in 2014 where many of the health services were significantly
impacted (Jacobs, 2017).
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According to CDC, HIV/AIDS is one of the top ten causes of death in Liberia (Global Burden of
Disease Compare, 2018) indicating it is of major concern. Therefore, knowledge of a person’s HIV status
is a prerequisite for initiating and obtaining medical care; it could act as a mobilizer in support networks
and in preventing risky sexual behaviors. Liberia’s desire to increase low HIV testing rates could be a
mechanism to target HIV testing among key populations (Front Page Africa, 2018). The overall objective
of UNAIDS Country Director is to determine who is infected and increase persons engaging in healthy
sexual behaviors in the community (Front Page Africa, 2018). This study seeks to fill a void in research
on HIV in Liberia by examining the relationship between HIV knowledge, attitude toward HIV, and HIV
testing behavior in Liberia.
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CHAPTER 3
METHODOLOGY
Research Design
The objective of this chapter is to provide a clear and concise description of the methodology for
this research study. The goal of this study is to examine the relationship between HIV attitudes, HIV
knowledge, or awareness, and its impact on HIV testing behavior in individuals living in Liberia, West
Africa. The research design will involve a secondary analyses of cross-sectional survey data from the
2013 Liberia Demographic and Health Survey, a national household survey conducted between March
2013 and July 2013. These quantitative data are typically collected every five years and allows for crosssectional analysis. The sample size of national household surveys was often large. However, a limitation
is that they may not include detailed information on the subject matter being studied.
Data Sources
The sole data source for this study is publicly available data from the United States Agency
International Development (USAID) Demographic and Health Survey. Although these data are publicly
available, the data had to be requested and approved by Inner City Fund (ICF) International Institutional
Review Board (IRB) prior to receipt. The Demographic and Health Surveys are nationally representative
household surveys that provide data on monitoring and outcome evaluation in health, population, and
nutrition. The survey is conducted in several countries, but this research focused on Liberia, West Africa.
The type of survey used in Liberia in 2013 was a standard survey, which consisted of a number of healthrelated topics. However, as guided by its research objectives and conceptual framework, this study used
variables focusing on HIV/AIDS knowledge, attitudes, and behavior as well as respondent characteristics.
Sample and Universe
The study sample used in the 2013 Liberia Demographic and Health Survey were individuals who
were 15-49 years of age (women) and (men) living in Liberia, West Africa. The survey sample design
allows for the generalization of nationally representative estimates and includes data for rural and urban
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areas for the 15 counties in Liberia. The data were collected using three types of questionnaires or
interviews for obtaining information on population and health issues. These included household, women,
and men questionnaires. According to the Liberia Demographic and Health Survey, the initial stage of the
sample selection involved sample points made up of enumeration areas delineated for the 2008 National
Population Health Census (NPHC) (LDHS, 2013). The sampling approach comprises two types of areas 322 sample points made up of 119 urban areas and 203 rural areas (LDHS, 2013). Next, the selection
stage involved a systematic sampling of households (LDHS, 2013). A household listing was undertaken
in all the enumeration areas (from the urban and rural areas making up the household listing) from midSeptember to mid-October 2012 (LDHS, 2013). Approximately 30 households were selected from each
sample point for a total sample size of 9,677 households (LDHS, 2013).
Although 9,677 homes were selected, 9,386 were occupied based on the criteria. Of these, 9,333
houses were interviewed, which yielded a 99 percent response rate (LDHS, 2013). Individuals who were
interviewed may have been a visitor in the home the night before the interview was conducted. The
inclusion criteria consisted of adults (women and men aged 15-49 years) in households that were
interviewed in the 15 counties in Liberia, individuals who consented to a blood specimen being collected
for HIV testing, and individuals who spoke English or Liberian English. The exclusion criteria consisted
of individuals under the age of 15 and individuals over the age of 49.
The unit of analysis for this study was the individual. Thus, the person files were used. The
originally separate male and female person files were combined to create one analytical dataset. The final
sample included 9,239 females with a response rate of 98 percent and 4,118 males with a response rate of
95 percent from 9,333 households. The 2013 Liberia Demographic and Health Survey data has a complex
survey design therefore survey procedures are needed to account for standard errors, confidence intervals,
and significance testing. This allowed sample probabilities and sampling weights to be calculated
appropriately.
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Key Measures
Dependent Variable
Applying the Knowledge Attitude Behavior (KAB) Model, the outcome variable for this study
was HIV testing behavior. HIV testing behavior was measured by the verbal response of individuals who
were asked whether they were tested for HIV (Table 3-3). The dependent variable was examined across
responses collected from the women and men. In the 2013 DHS, HIV testing behavior was measured by
the question, “I don’t want to know the results, but have you ever been tested to see if you have the AIDS
virus?” Response options were Yes =1, No=0.
Independent Variables
As demonstrated in the Knowledge Attitude Behavior (KAB) Model, the key independent
variables identified were HIV knowledge and attitude toward HIV (Table 3-3). These key independent
variables were informed by the model, review of the literature (Mandiwa & Namondwe, 2019), and the
review of the 2013 Liberia Demographic and Health Survey data. These two key independent variables,
knowledge and attitude, were created using eleven survey questions assessing HIV knowledge and four
questions on attitude toward HIV, respectively (Table 3-3).
The knowledge items were based on questions that assessed knowledge of modes of transmission
and prevention methods. Response options were originally coded as Yes=1, No=0, and Don’t Know=8.
Knowledge questions were coded into dichotomous responses and reverse coded in some instances so that
responses were all coded in the positive direction to reflect accurate knowledge. To dichotomous
responses, a “don’t know” response was considered a lack of knowledge about the assessed item.
Attitude toward HIV included items assessing stigma, comfort level with informing others of HIV
status, personal perception of disease, and discrimination against HIV infected persons. Response options
were originally coded Yes=1, No=0, and Don’t Know=8 and recoded into dichotomous responses, with
“1” representing a favorable attitude on each assessed item and “0” representing an unfavorable attitude
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or a “ don’t know” response . Some of the attitude questions were also reverse coded so that responses
were all coded in the positive direction (see Table 3-3 for full questions, response options, and recoding).
The knowledge and attitude questions were reviewed by the researcher for face validity to determine if
the items were appropriately measuring HIV knowledge and attitude toward HIV. It was determined that
factor analysis was the best approach to validate these measures.
Exploratory factor analysis was used to assess construct validity to determine if the item
responses in the knowledge and attitude questions were actually measuring knowledge and attitude
constructs. The exploratory factor analysis process was used to investigate the factors based on theory and
prior research (O’Rourke et al., 2013). Standard factor analysis methods assume response options were
measured on an interval or ratio scale and follow a normal distribution; this could not be applied in this
study, given that item was dichotomous. According to John Uebersax (2015), tetrachoric and polychoric
correlation models are special cases of latent trait modeling and are appropriate for exploratory factor
analysis when the items are dichotomous (Han et al., 2001). Consequently, using a tetrachoric correlation
factor analysis was identified as the most appropriate method for this study. The tetrachoric correlation
coefficient informed the researcher if the association between the survey items were strong or weak based
on an estimation of latent continuous correlations (Uebersax, 2015). The survey items were broken up
into variables where the factor analysis was used in reducing the number of variables and interpreting the
results. In performing tetrachoric correlation coefficient are first obtained to serve as the basis for the
factor analysis. Factors are then extracted and rotated, using oblique rotation (pr max); the rotation helps

to interpret the factor patterns (loading). The factor pattern matrix then produces a standardized regression
coefficient for each item.
Prior to the actual factor analysis occurring, the eigenvalue was assessed on an unrotated
tetrachoric correlation (Table 3-1). An eigenvalue benchmark of 1 is often used as one criteria for
determining the number of factors to retain. The eigenvalue is often examined in combination with the
scree plot to determine the number of factors to retain. Items with a factor loading of less than 0.4 were
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removed from the survey items. Based on the eigenvalue criteria, and an examination of the scree plot,
there were three factors retained in this study (Figure 3-1). Collectively, these three factors explained
approximately 54% of the total variance in the data (Table 3-1).
Determining Eigenvalue in preparation for Factor Analysis Table
Table 3 - 1
Results of the Eigenvalue of Alternate Divisor Factor Analysis (Tetrachoric Correlation) of the HIV
Testing Behavior Questionnaire (Unrotated)
Factor

Eigenvalue

Difference

Proportion

Cumulative

Factor 1

3.88010

1.81669

0.2985

0.2985

Factor 2

2.06341

1.01928

0.1587

0.4572

Factor 3

1.04414

0.41019

0.0803

0.5375

Factor 4

0.63395

0.48741

0.0488

0.5863

Factor 5

0.14654

0.17574

0.0113

0.5975

Factor 6

-0.02920

0.02625

-0.0022

0.5953

Factor 7

-0.05545

0.02556

-0.0043

0.5910

Factor 8

-0.08101

0.04366

-0.0062

0.5848

Factor 9

-0.12468

0.00602

-0.0096

0.5752

Factor 10

-0.13070

0.01787

-0.0101

0.5652

Factor 11

-0.14857

0.02335

-0.0114

0.5537

Factor 12

-0.17192

0.02625

-0.0132

0.5405

Factor 13

-0.19817

.

-0.0152

0.5253

Note. N = 12,625. Retained 3 Factors; Probability > Chi-Square = >0.001; Linear Regression
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The three factors retained following the exploratory factor analysis were as follows: pregnancy
HIV knowledge and general HIV knowledge, and attitude toward HIV (Table 3-2). Two of the knowledge
items were removed from the list due to having a factor loading of less than 0.4. The questions removed
were: “Now I would like to talk about something else. Have you ever heard of an illness called AIDS?”
and “Is it possible for a healthy-looking person to have the AIDS virus?” The final set of items included
three pregnancy knowledge items, five general knowledge items and four attitude items. The reliability of
these resulting scales was assessed by obtaining the Cronbach’s alpha coefficient. A Cronbach’s alpha
coefficient of at least 0.70 is preferred (Nunnally, 1978). The Kuder-Richardson (KR-20) coefficient is
analogous to the Cronbach’s alpha and is considered more appropriate when the items are binary. The
reliability (KR-20) coefficients were as follows: attitude, 0.68; pregnancy knowledge, 0.83; general
knowledge, 0.57. The reliability of the general knowledge scale was weak.
Once factors were determined, the knowledge (HIV pregnancy and general HIV knowledge
separately) and attitude scores were created by summing the responses of all the items that loaded under a
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given construct. A higher score for knowledge or attitude indicated a higher level of knowledge or
attitude for the respondents.
Tetrachoric Correlation Factor Analysis Table
Table 3 - 2
Results from the Factor Analysis of the HIV Testing Behavior Questionnaire
HIV Testing Behavior item
1
Factor 1: Attitude
12. Family got infected with AIDS virus, would you want it to
remain a secret or not (var HIV_secret) (R).
13. Member of your family became sick with AIDS, would you be
willing to care for her or him in your own household (var AIDS).
14. Female teacher has the AIDS virus but is not sick, should she be
allowed to continue teaching in the school? (var Female_teacher)
15. Would you buy fresh vegetables from a shopkeeper or vendor if
you knew that this person had the AIDS virus? (var Veggies)

Factor loading
2
3

.57
.80
.80

.72

Factor 2: Knowledge – Pregnancy
8. Can the virus that causes AIDS be transmitted from a mother to
her baby: A: During pregnancy? (var HIV_pregnancy)
9. Can the virus that causes AIDS be transmitted from a mother to
her baby during delivery? (var HIV_delivery)
10. Can the virus that causes AIDS be transmitted from a mother to
her baby by breastfeeding? (var HIV_breast)

.89

.93
.88

Factor 3: Knowledge – HIV General
3. Reduce chance of getting the AIDS virus by using a condom
.70
every time they have sex (var HIV_condom).
4. People reduce their chance of getting the AIDS virus by having
.69
just one uninfected sex partners who has no other sex partners
(var HIV_partner).
5. Get AIDS virus from mosquito bites (var HIV_mosquito). (R)
.43
6. Get AIDS virus by sharing food with person who has AIDS (var
.45
HIV_Food). (R)
11. Get AIDS virus because of witchcraft or other supernatural
.54
means (var HIV_witchcraft). (R)
Note. N = 12,625. The extraction method was principal axis factoring with squared multiple correlation
(SMC) ~ Pearson r and correlation matrix (Oblique Promax rotation). Factor loadings above .40 are in
bold and blanks represent values <.40. Reverse-scored items are denoted with an (R). All questions had
an eigenvalue of 1 or more. (Kuder-Richardson (KR-20) measured the coefficient of reliability: Factor 1 –
Attitude had a KR-20 score = 0.68; Factor 2 – Pregnancy Knowledge had a KR-20 = 0.83; Factor 3 –
General Knowledge had a KR-20 score = 0.57.
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Control Variables
Based on a review of the literature the following variables were assessed as control variables or
social demographic variables: gender, age, residence, urbanicity, county, wealth index, education,
religion, marital status, media exposure, accessibility of testing sites, and number of sexual partners
(Table 3-3). Most of the control or social demographic variables were categorical. Age was a continuous
variable that was recoded to categorical age groups for descriptive purposes in the demographic table. It
was however, treated as a continuous variable in multivariable regression analyses. Control variables
were classified as the individual or community level factors.
Individual level control variables consisted of demographic characteristics (gender, age,
education, wealth index), media exposure, and sexual behavior (Table 3-1). A new variable was created
for media exposure which combined 3 different original variables assessing individual exposure to
newspapers, radio and television. The researcher recoded the variable to sum up the media exposure
assessing zero for no exposure to any media outlets (newspaper, radio, or TV), one for exposure to one
media outlet, two for exposure to two media outlets, and three for exposure to all three media outlets. The
sexual behavior variables included the number of sex partners and marital status. Marital status was
considered in the context of sexual behavior because its association with HIV is expected to be mediated
through sexual behavior.
The community level factors were residence (rural/urban) and accessibility of testing sites. The
accessibility of testing sites at the county level was measured as a dichotomous variable. To create this
variable, the original “knowledge of a testing site” variable was aggregated to the county level, and
averages determined for each of the 15 counties. Counties at or below the median were coded as 0 and
those above the median were coded as 1. This data was then re-merged to the individual level data in the
original analytical file.
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Interaction Terms
To assess a potential modifying effect of gender on the relationships among knowledge, attitude
and HIV testing behavior, three interaction terms were created by multiplying the gender variable with the
pregnancy knowledge, general knowledge and attitude variables, respectively.
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(Table 3-3) Operationalization of Variables from 2013 Liberia Demographic & Health Survey (LDHS)
Construct

Variable

Measure *(Women-v/Men-mv)

Behavioral Construct
(Outcome/Dependent
Variable)
Causal Constructs
(Key Independent
Variables: Knowledge and
Attitude)

HIV Testing Behavior
(Whether an individual has tested
for HIV)
HIV/AIDS Knowledge
(understanding what HIV/AIDS
is and how it’s transmitted)

I don’t want to know the results, but have you ever
been tested to see if you have the AIDS virus?
(Yes(Y)-1, No (N)-0) *(v781/mv781)
Now I would like to talk about something else.
Have you ever heard of an illness called AIDS?
(Y-1, N-0) *(v751/mv751)
Can people reduce their chance of getting the
AIDS virus by using a condom every time they
have sex? (Y-1, N-0, DK-8) *(v754CP/mv754CP)
Can people reduce their chance of getting the
AIDS virus by having just one uninfected sex
partner who has no other sex partners? (Y-1, N-0,
Don’t know [DK]-8) *(v754DP/mv754DP)
Can people get the AIDS virus from mosquito
bites? (Y-1, N-0, DK-8)
*(v754JP/mv754JP) ~ reverse coded
Can people get the AIDS virus by sharing food
with a person who has AIDS? (Y-1, N-0, DK-8)
*(v754WP/mv754WP) ~ reverse coded
**Is it possible for a healthy-looking person to
have the AIDS virus? (Y-1, N-0, DK-8)
**(v756/mv756)
Can the virus that causes AIDS be transmitted
from a mother to her baby: A: During pregnancy?
B: During delivery? C: By breastfeeding? (Y-1,
N-0, DK-8) *(v774ABC/mv774ABC)

Recode *(new variable)
Removed Items ** (greyed out)
Y–1
N–0
*(HIVtest)
Y–1
N–0
*(Heard_AIDS)
Y–1
N–0
DK – 0
*(HIV_condom)
Y–1
N–0
DK – 0
*(HIV_partner)
Y–0
N–1
DK – 0
*(HIV_mosquito)
Y–0
N–1
DK – 0
*(HIV_Food)
Y–1
N–0
DK – 0
**(HIV_Healthy)
Y–1
N–0
DK – 0
*(HIV_pregnancy)
*(HIV_delivery)
*(HIV_breast)
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Construct

Variable

Measure *(Women-v/Men-mv)
**Can people get the AIDS virus because of
witchcraft or other supernatural means? (Y-1, N-0,
DK-8) **(v823/mv823) ~ reverse coded

Attitude
(Attitude or perception of HIV
(personal thoughts); stigma
creates a negative attitude)

Control Variables
(Sociodemographic,
Individual Sexual
Behaviors and Community
Level Factors)

Demographic Characteristics

If a member of your family got infected with the
AIDS virus, would you want it to remain a secret
or not? (Y, remain a secret-1, N-0, DK, not sure,
depends-8) *(v777/mv777) ~ reverse coded
If a member of your family became sick with
AIDS, would you be willing to care for her or him
in your own household? (Y -1, N-0, DK, not sure,
depends-8) *(v778/mv778)
In your opinion, if a female teacher has the AIDS
virus but is not sick, should she be allowed to
continue teaching in the school? (Should be
allowed-1, should not be allowed-0, DK/not
sure/depends-8) *(v779/mv779)
Would you buy fresh vegetables from a
shopkeeper or vendor if you knew that this person
had the AIDS virus? (Y-1, N-0, DK-8)
*(v825/mv825)
Education: What is the highest level of school
you attended: No education (0), primary (1),
secondary (2), or higher (3)? *(v106/mv106)

What is your religion? Christian (1), Muslim (2),
Traditional religion (3), no religion (4), Other (5)
*(v130/mv130)

Recode *(new variable)
Removed Items ** (greyed out)
Y–0
N–1
DK – 0
**(HIV_witchcraft)
Y–0
DK – 1
N–1
*(HIV_secret)
Y–1
DK – 0
N–0
*(AIDS)
Should Be Allowed – 1
DK – 0
Should Not Be Allowed – 0
*(Female_teacher)
Y–1
DK – 0
N–0
*(Veggies)
Do you have at least primary
school or higher?
No Education - 0
Primary Education – 1
Secondary/Higher - 2
*(CountyEducation)
Christian – 1
Muslim – 2
Traditional religion – 3
No religion – 4
Other – 5
*(Religion)
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Construct

Variable

Measure *(Women-v/Men-mv)
Gender (created new variable): Is (Name) Male
or Female? (M-0, F-1)

Age: What is the respondent’s current age?
*(v012/mv012)
Wealth Index: Poorest/Lowest (1), Poorer/Second
(2), Middle/Middle (3), Richer/Fourth (4),
Richest/Highest (5)

County: Bomi (1), Bong (2), Gbarpolu (3), Grand
Bassa(4), Grand Cape Mount (5), Grand Gedeh
(6), Grand Kru (7), Lofa (8), Margibi (9),
Maryland (10), Montserrado (11), Nimba (12),
River Cess (13), River Gee (14) and Sinoe (15)
*(scounty/mscounty)

Media Exposure: *(v157/mv157): Frequency of
reading newspaper or magazine – (0) Not at all, (1)
Less than once a week, (2) At least once a week,
(3) Almost every day
Media Exposure: *(v158/mv158): Frequency of
listening to radio– (0) Not at all, (1) Less than once

Recode *(new variable)
Removed Items ** (greyed out)
*New Variable before combining
the datasets
Male – 0
Female – 1
*(Gender)
*(Age) ~ continuous
*(Agegroup) ~ categorical
Poorest/Lowest – 1
Poorer/Second – 2 Middle/Middle
– 3 Richer/Fourth – 4
Richest/Highest – 5
*(Wealth_Index)
Bomi – 1
Bong - 2
Gbarpolu – 3
Grand Bassa – 4
Grand Cape Mount - 5
Grand Gedeh – 6
Grand Kru – 7
Lofa – 8
Margibi – 9
Maryland – 10
Montserrado – 11
Nimba – 12
River Cess – 13
River Gee – 14
Sinoe – 15
*(County)
No exposure to media outlets
(newspaper, radio, or TV) – 0
Exposure to one media outlet – 1
Exposure to two media outlets – 2
Exposure to three media outlets –
3
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Construct

Variable

Individual Sexual Level
Factors

Measure *(Women-v/Men-mv)
a week, (2) At least once a week, (3) Almost every
day
Media Exposure: *(v159/mv159): Frequency of
watching television – (0) Not at all, (1) Less than
once a week, (2) At least once a week, (3) Almost
every day
Marital Status: *(v501/mv501) Never in union
(1), Married (2), Living with partner (3), Widowed
(4), Divorced (5), No longer living
together/separated (6)

Sexual Partners: *(v766B/mv766B) Number of
sexual partners during the last 12 months?

Community Level Factors

Residence: Rural (1) vs Urban (2) *(v102/mv102)

Accessibility: Do you know of a place where
people can go to get tested for the AIDS virus?
(Y-1, N-0) *(v783/mv783)
Interaction Knowledge_Gender
Variables

The original knowledge construct was multiplied
by gender and knowledge, but the factor analysis
determined the validity of the variables breaking it
up into knowledge general and knowledge
pregnancy.
*g_kg: Gender times knowledge general
*g_kp: Gender times knowledge pregnancy

Recode *(new variable)
Removed Items ** (greyed out)
*(summedia_contacts)

Never in union – 1
Married – 2
Living with partner – 3
Widowed – 4
Divorced – 5
No longer living
together/separated – 6
*(Marital_Status)
Number of sex partners
Zero partners – 0
One partner – 1
Two partners – 2
Three or more partners – 3
*(Sexpartners)
Rural – 0
Urban – 1
*(Rural_Urban)
Access to Testing
Low – 1
High – 2
*(CountyTesting)
New variable
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Construct

Variable

Measure *(Women-v/Men-mv)

Interaction Attitude_Gender
Variable

The attitude construct was multiplied by gender
after the validity and reliability was determined for
the variables.
*g_a: Gender times attitude
Strata *(v022-v023/mv022-mv023) Sample strata
for sample errors defines the groupings of primary
sampling units.

Design Variables

Recode *(new variable)
Removed Items ** (greyed out)
New variable

*(STRATA)

Primary Sampling Unit *(v021/mv021) Number
assigned to sample points to identify PSU for use
in the calculation of sampling errors.

*(PSU)

Individual Weight: *(v005/mv005) Sample
weight is an eight-digit variable with six implied
decimal place (divide it by 1,000,000 before
applying weighting factor)
Case ID: *(caseid/mcaseid) Unique patient ID

*(WEIGHT)

*(CASEID)

Cluster ID: *(v001/mv001) Cluster number
*(CLUSTER_ID)
identifying the sample point used during fieldwork
Household ID: *(v002/mv002) Household
*(HOUSEHOLD_ID)
number is the # identifying household in which the
respondent was interviewed within the sample
point.
Line ID: *(v003/mv003) Respondent’s line
*(LINE_ID)
number in the household schedule
**HIV Healthy (v756/mv756) and **HIV Witchcraft (v823/mv823) were removed from the survey tool due to it not being reliable or valid.
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Data Analysis and Approach
Univariate and Multivariate Analyses
Data analysis included univariate analysis, where descriptive statistics such as means, standard
deviations, weighted and unweighted frequencies were used to describe the study variables. Three
multiple linear regressions models were used to assess factors associated with the general HIV knowledge
score, pregnancy HIV knowledge score and the attitude toward HIV, respectively. Multiple linear
regressions were the most appropriate due to the continuous measures used as the dependent variables. A
multiple logistic regression was used to establish the strength and direction of the association between
HIV testing behavior (dependent variable), HIV knowledge (general and pregnancy) and attitude toward
HIV (the independent variables of interest). The multiple logistic regression model was most appropriate
due to its suitability for dichotomous dependent variables. All analyses were conducted using StataCorp
(Stata version 14.0) and the complex sampling design of the demographic and health survey (DHS) were
accounted for. In addition, potential autocorrelation in the data were controlled for through the inclusion
of county fixed effects. Individual variable pairs were assessed for the presence of multicollinearity
before the multivariable regressions and the correlation matrix table may be found in Appendix B. A pvalue of less than 0.05 was considered statistically significant.
Assessing Mediation

48
The assessment of mediation describes the analyses required for testing mediational hypotheses.
The presence of mediation was determined by Baron and Kenny’s (1986) guidelines. According to the
guidelines, the researcher proceeds first with three separate regression models as outlined in the figure
above (Figure 3-2). The first step involves modeling path c only, that is to examine the relationship
between X (HIV Knowledge/Awareness) and Y (HIV Testing Behavior), without the mediator (Attitude
toward HIV). The second step involves modeling path a, that is to examine the relationship between X
and the mediator. The third step involves modeling path b, that is to examine the relationship between the
mediator and Y. If one or more of steps 1-3 is not significant, no mediation exists. Mediation exists if
steps 1-3 are significant and mediator remains significant after controlling for X in the fourth step. If M is
significant and X is also significant then partial mediation is said to occur after controlling for both X and
M. And if M is significant and X is not significant then full mediation is said to occur after controlling for
both X and M.
Methodological Limitations
Several methodology limitations were associated with cross-sectional secondary analyses, as it is
dependent on the extent of compatibility of the available data (Shi, 2008). Secondary data may not always
be matched with the research questions that are asked. The data were confined to the scope and content of
the original study which was the primary reason for the data collection. Researchers using secondary data
are often limited by the data available. In the case of this study, for example, the set of knowledge
questions were deemed not to be highly reliable, following psychometric testing. Another limitation that
is typically associated with secondary data are excess errors within the data set (Shi, 2008). The data had
may have had erroneous data points or missing information that may have skewed the results. Missing
data has the potential to cause some bias in prevalence estimates, however, the prevalence of missing data
was less than 10%. The outcome variable was HIV testing behavior, this variable is often underreported
because of the sensitivity and stigma that was associated with the disease (Somefun et al., 2019). As with
all self-reported data, there is concern about social desirability bias. The women and men, for example,
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may misreport information such as those pertaining to HIV attitude and risky sexual behavior. A notable
limitation of this study pertains to the lack of more recent data. The demographic and health survey data
were only collected every few years; this study uses the most recent survey data collected in 2013.
Finally, this data set was limited to women and men aged 15 – 49 and did not include individuals younger
than 15 or those over age 49 – even though HIV testing behavior is an issue to be addressed in these age
groups. Although, this study had several limitations, the data source is credible due to the samples’
representativeness and the validity of the data collected.
Ethical Issues and Implications
The demographic and health survey data were analyzed from the USAID data archive and the
data was de-identified for further use. Consequently, USAID and other agencies collected the data in
Liberia, West Africa. The researcher submitted a request for data which allowed the researcher to obtain
access to the data for the study; it was approved by ICF Institutional Review Board. The Georgia
Southern University, Office of Research Services & Sponsored Program, Institutional Review Board
determined that the researcher did not require full approval by the board according to the federal
guidelines. Because of its reliance on secondary data, the study did not include direct interaction or
intervention with individuals or their personal or private data. Accordingly, it was not defined as human
subject research under human subject guidelines.
Summary of the Chapter
The 2013 Liberia demographic and health survey data were utilized to assess the associations
among HIV knowledge, attitude toward HIV, and testing behavior. Men and women, aged 15-49, were
interviewed following a nationally representative stratified cluster sampling recruitment approach.
Frequencies, tetrachoric factor analysis, bivariate, linear regression, and multivariable logistic regression
analyses were performed to identify several factors potentially affecting HIV testing behavior in Liberia.
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The StataCorp (Stata v14.0) software was used for the statistical analyses. Chapter four presents the
findings from these analyses.
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CHAPTER 4
RESULTS
The objective of this chapter is to summarize the results of the analyses and examine the
relationship between HIV knowledge or awareness and attitude toward HIV and their impact on HIV
testing behavior among men and women in Liberia, West Africa. Data from a total of 13,357 participants
(4,118 men and 9,239 women) were analyzed for this study. Of those, 1,003 men, and 4,469 women had
ever tested for HIV. The sample characteristics are discussed next (Table 4-1).
Descriptive Statistics
Demographic Characteristics. Nearly half of the women and men in this study were aged 25 and
older with the majority being in the 15-19 age group (22.5% of women and 21.6% of men). The mean age
for men and women was 29 with a standard deviation of 9.9 for men and 9.8 for women. With regard to
education, most women had no education (33.2%) and most men had some level of secondary or higher
education (57.9%). Men and women had similar wealth scores across different levels, with the majority of
women (23.9%) and men (25.0%) being in the richest wealth category. The majority of women (86.2%)
and men (82.6%) who participated in the survey were Christian. Media exposure was high, with 77.3% of
women and 83.2% of men reporting exposure to one or more of the media outlets (newspaper, radio, or
television) (Table 4-1).
Individual Sexual Behaviors. A majority of the women (31.0%) were never in a marital union,
27.9% were married, and 30.4% were living with a partner; all other marital status categories were less
than 10%. Similarly, 42.5% of the men were never in union, 30.2% were married, and 23.6% were living
with a partner; while only less than five percent were widowed, divorced, and no longer living together or
separated. A little over a tenth (15.7%) of women reported having zero sex partners, over three quarters
(77.8%) reported having one sex partner, only a few reported having two sex partners (5.9%), and half of
one percent reported three or more sex partners. Among men, 16.7% reported zero sex partners, more
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than half (65.7%) reported one sex partner, 15.6% reported two sex partners, and less than five percent
(2.0%) reported having three or more sex partners (Table 4-1).
Community Level Factors. Most of the women (61.0%) and men (58.6%) who participated, lived
in rural areas. The majority of women (70.6%) and men (68.3%) resided in a county with high access to
testing sites. The majority of women and men who participated were from Montserrado county (women,
39.8% and men, 38.4%), and Nimba county (women, 12.4% and men, 11.0%) (Table 4-1).
Women and Men Demographic Table
Table 4 - 1
Sociodemographic Characteristics of Participants (Women and Men aged 15-49 years), 2013 Liberia
Demographic Health Survey
Women
Unweighted
Frequency
n
%
Demographic Characteristic
Gender
Age
15-19
20-24
25-29
30-34
35-39
40-44
45-49
Education
No education
Primary Education
Sec/Higher Education
Wealth Index
Poorest/Lowest
Poorer/Second
Middle/Middle
Richer/Fourth
Richest/Highest
Religion
Christian
Muslim
Traditional
None
Media Exposure
No exposure to media

Men
Weighted
Frequency
%

Unweighted
Frequency
n
%

Weighted
Frequency
%

9239

69.2

69.2

4118

30.8

30.8

1915
1584
1585
1244
1203
901
807

20.7
17.1
17.2
13.5
13.0
9.8
8.7

22.5
17.7
17.4
13.0
12.8
8.8
7.7

847
645
640
603
544
490
349

20.6
15.7
15.5
14.6
13.2
11.9
8.5

21.6
16.9
16.3
14.0
11.4
11.7
8.1

3679
3195
2365

39.8
34.6
25.6

33.2
31.1
35.7

599
1404
2115

14.5
34.1
51.4

12.9
29.2
57.9

2589
2279
1998
1305
1068

28
24.7
21.6
14.1
11.6

17.1
17.6
19.3
22.2
23.9

1172
1049
803
568
526

28.5
25.5
19.5
13.8
12.8

18.2
18.3
17.7
21
25

7851
1095
36
238

85.2
11.9
0.4
0.01

86.2
10.9
0.5
2.5

3359
545
71
127

81.9
13.3
1.7
3.1

82.6
12.9
1.3
3.2

2767

29.9

22.7

690

16.8

13.1
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Women
Unweighted
Frequency
n
%
outlets (newspaper,
radio, or TV)
Exposure to one media
outlet
Exposure to two media
outlets
Exposure to three media
outlets
Individual Sexual Behaviors
Marital Status
Never in union
Married
Living with partner
Widowed
Divorced
No longer living
together/separated
Number of Sexual Partners
Zero sex partners
One sex partner
Two sex partners
Three or more sex
partners
Community Level Factors
Residence
Rural
Urban
Access to Testing Sites
Low
High
County
Bomi
Bong
Gbarpolu
Grand Bassa
Grand Cape Mount
Grand Gedeh
Grand Kru
Lofa
Margibi
Maryland
Montserrado
Nimba
River Cess
River Gee
Sinoe

Men
Weighted
Frequency
%

Unweighted
Frequency
n
%

Weighted
Frequency
%

3820

41.3

35.6

1546

37.5

29.7

1784

19.3

24.8

1215

29.5

30

868

9.4

16.9

667

16.2

27.2

2405
3062
2813
240
114
605

26
33.1
30.4
2.6
1.2
6.5

31
27.9
30.4
2.7
1.3
6.7

1591
1428
934
17
51
97

38.6
34.7
22.7
0.41
1.2
2.4

42.5
30.2
23.6
0.62
1.1
1.9

1461
7315
426
34

15.8
79.2
4.6
0.4

15.7
77.8
5.9
0.5

664
2650
694
106

16.1
64.4
16.9
2.6

16.7
65.7
15.6
2

3723
5516

40.3
59.7

61
39

1591
2527

38.6
61.4

58.6
41.4

29.4
70.6

1964
2154

47.7
52.3

31.7
68.3

2.6
9.7
2.0
4.7
4.5
1.8
2.3
4.8
8.1
2.8
39.8
12.4
1.5
1.1
2.0

163
271
240
227
264
214
227
294
338
251
628
333
214
185
269

3.96
6.6
5.8
5.5
6.4
5.2
5.5
7.1
8.2
6.1
15.3
8.1
5.2
4.5
6.5

2.4
9.5
2.3
4.9
4.3
2.0
2.7
5.3
8.8
3.0
38.4
11.0
1.6
1.3
2.6

4138
5101
456
630
482
505
615
448
450
629
720
559
1534
869
459
423
460

44.8
55.2
4.9
6.8
5.2
5.5
6.7
4.8
4.9
6.8
7.8
6.1
16.6
9.4
5.0
4.6
5.0
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Note. N = 13,357 (n = varied for each gender by demographic variables).

Multivariate Analyses
Knowledge and Attitude Multiple Linear Regressions. As this study uses the KAB model to
conceptualize the linkage of the independent variables with HIV testing behavior, it was important to
know what factors influence knowledge of, and attitude toward HIV. Three multiple linear regressions
models were conducted to measure factors associated with the general HIV knowledge score, HIV
pregnancy knowledge score, and the attitude toward HIV, using these variables, respectively, as
dependent variables in each model. Findings are reported below first for the general HIV knowledge
model (Table 4-2), then the pregnancy HIV knowledge model (Table 4-3), and lastly the attitude toward
HIV model (Table 4-4).
Factors Associated with General HIV Knowledge
Demographic Characteristics. In the first multiple linear regression model assessing factors
influencing general HIV knowledge, it was found that females had a significantly (p<0.001) higher level
of general HIV knowledge than males (β = 0.307, 95% CI [0.168, 0.446]). Age was also significantly (p<
0.05) associated with general HIV knowledge, whereby those who were older had higher levels of general
HIV knowledge (β = 0.006, 95% CI [0.001, 0.011]). Compared to those with no education, those with
primary education (β = 0.292, 95% CI [0.203, 0.380], p<0.001) and at least secondary education had
higher general HIV knowledge (β = 0.729, 95% CI [0.626, 0.833], p<0.001). Wealth index was
significantly associated with general knowledge of HIV. Compared to those in the lowest wealth index,

those in the second wealth index had a significantly (p<0.001) higher level of general HIV knowledge (β
= 0.205, 95% CI [0.112, 0.298]). Participants in the middle wealth index also had a significantly (p<0.01)
higher level of general HIV knowledge than those in the lowest wealth index (β = 0.191, 95% CI [0.065,
0.318]). Participants in the highest wealth index also had a significantly (p<0.05) higher level of general
HIV knowledge than those in the lowest wealth index (β = 0.199, 95% CI [0.001, 0.397]).
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Muslim participants had a significantly (p<0.05) lower level of general HIV knowledge than
Christians (β = -0.138, 95% CI [-0.250, -0.025]). There was a significant relationship between media
exposure and general HIV knowledge, whereby a higher general knowledge score was associated with
greater media exposure. Compared to those who had no media exposure, those who were exposed to one
media outlet (radio, television, and the newspaper or magazine) had a significantly (p<0.001) higher level
of general HIV knowledge (β = 0.325, 95% CI [0.215, 0.435]). Those who were exposed to two media
outlets (β = 0.447, 95% CI [0.315, 0.579]), and those who were exposed to three media outlets (β =
0.520, 95% CI [0.361, 0.678]) also reported significantly(p<0.001) higher levels of general HIV
knowledge than those who had no media exposure.
Individual Sexual Behaviors. Participants who were divorced had a significantly (p<0.05) higher
level of general HIV knowledge than those who were never in a union (β = 0.360, 95% CI [0.088,
0.632]). Those who had one sexual partner were associated with higher levels of general HIV knowledge
than those who had zero partners (β = 0.380, 95% CI [0.270, 0.491]). Participants who had two sexual

partners were significantly (p<0.001) associated with higher levels of general HIV knowledge than those
who had zero partners (β = 0.558, 95% CI [0.417, 0.700]). Participants who had three or more sexual
partners were significantly (p<0.05) associated with higher levels of general HIV knowledge than those
who had zero partners (β = 0.243, 95% CI [0.003, 0.483]) (Table 4-2).
Community Level Factors. Living in an urban area was significantly (p<0.05) associated with
lower levels of general HIV knowledge compared to those living in rural settings (β = -0.136, 95% CI [0.265, -0.007]). Having higher access to testing sites was significantly (p<0.001) associated with higher
levels of general HIV knowledge compared to those having lower access (β = 0.621, 95% CI [0.287,
0.956]). (Table 4-2).
In summary, general HIV knowledge scores were positively influenced by the participant’s
gender, age, education, wealth, sexual behavior, media exposure and access to testing, but negatively
associated with a Muslim religion and urban residence (Table 4-2).
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Correlates of General HIV Knowledge Linear Regression Table
Table 4 - 2
Survey: General HIV Knowledge Linear Regression on weighted variables
Response

Coefficient

p

General Knowledge (kg)

95% CI
LL

UL

Demographic Characteristic
Gender a

0.307***

<0.001

0.168

0.446

0.006*

0.024

0.001

0.011

Primary Education

0.292***

<0.001

0.203

0.380

Secondary Education/ Higher

0.729***

<0.001

0.626

0.833

Poorer/Second

0.205***

<0.001

0.112

0.298

Middle/Middle

0.191**

0.003

0.065

0.318

Richer/Fourth

0.178

0.084

-0.024

0.380

Richest/Highest

0.199*

0.049

0.001

0.397

Muslim

-0.138*

0.017

-0.250

-0.025

Traditional

-0.111

0.575

-0.499

0.277

None

-0.130

0.306

-0.378

0.119

Exposure to one media

0.325***

<0.001

0.215

0.435

Exposure to two media

0.447***

<0.001

0.315

0.579

Exposure to three media

0.520***

<0.001

0.361

0.678

Married

0.111

0.086

-0.016

0.239

Living with partner

0.079

0.170

-0.034

0.191

Widowed

0.114

0.454

-0.186

0.415

Divorced

0.360*

0.010

0.088

0.632

No longer living together/separated

0.146

0.068

-0.011

0.304

0.380***

<0.001

0.270

0.491

Age (continuous)

b

Education (No education) c

Wealth index (Poorest/Lowest) d

Religion (Christian) e

Media Exposure (no Exposure) f

Individual Sexual Behavior
Marital status (Never in union) g

Sex partners (Zero partners) h
One partner
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Response

Coefficient

p

General Knowledge (kg)
Two partners
Three or more partners
Community level factors

95% CI
LL

UL

0.558***

<0.001

0.417

0.700

0.243*

0.048

0.003

0.483

-0.136*

0.039

-0.265

-0.007

0.621***

<0.001

0.287

0.956

i

Residence (Rural) j
Urban
Access to testing site k

Note. Number of Strata = 30, Number of Primary Sampling Unit (PSU) = 322, total N = 13,250.357.
General Knowledge Score observation = 13,246. R-squared (r2) = 0.17. p = p-value. *p<0.05, **p<0.01,
***p<0.001 CI = confidence interval; LL = lower limit; UL = upper limit. a Gender (Female vs. Male)
variable. b Age (continuous variable). c Education Secondary/Higher vs. Primary Education and No
Education. d Wealth index Poorest/Lowest vs. Poorer/Second, Middle, Richer/Fourth, Richest/Highest.
e
Christian vs. Muslim, Traditional, and None. f No media exposure vs. Exposure to one media, Exposure
to two media, Exposure to three media. g Marital status never in union vs. Married, Living with partner,
Widowed, Divorced, No longer living together/separated. h Zero Sex partners vs. One partner, two
partners, three or more partners. i Adjusted for county fixed effects. j Urban vs. Rural. k High Accessibility
vs. Low Accessibility.

Factors Associated with Pregnancy HIV Knowledge

Demographic Characteristics. In the second multiple linear regression model assessing factors
influencing pregnancy HIV knowledge, it was found that females had a significantly (p<0.001) higher
level of pregnancy HIV knowledge than males (β = 0.631, 95% CI [0.526, 0.736]) (Table 4-3). Age was
also significantly (p< 0.01) associated with pregnancy HIV knowledge, whereby those who were older
reported higher levels of pregnancy HIV knowledge (β = 0.006, 95% CI [0.002, 0.009]). Those with at
least secondary education, compared to those with no education had higher level of pregnancy HIV
knowledge (β = 0.315, 95% CI [0.226, 0.405]; p<0.001). Wealth index was significantly associated with
pregnancy HIV knowledge. Compared to those in the lowest wealth category, those in the middle wealth
category had a significantly (p<0.01) higher level of pregnancy HIV knowledge (β = 0.156, 95% CI
[0.061, 0.252]).
There was a significant relationship between media exposure and pregnancy HIV knowledge,
whereby a higher pregnancy HIV knowledge score was associated with greater media exposure.
Compared to those who had no media exposure, those who were exposed to one media outlet (radio,
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television, and the newspaper or magazine) had a significantly (p<0.001) higher level of pregnancy HIV
knowledge (β = 0.257, 95% CI [0.169, 0.344]). Those who were exposed to two media outlets (radio,
television, and the newspaper or magazine) (β = 0.316, 95% CI [0.220, 0.412]). and those who were
exposed to three media outlets (radio, television, and the newspaper or magazine) (β = 0.436, 95% CI
[0.305, 0.567]) also reported significantly (p<0.001) higher level of pregnancy HIV knowledge than
those who had no media exposure.
Individual Sexual Behaviors. Participants who were married had a significantly (p<0.001) higher
level of pregnancy HIV knowledge than those who were never in union (β = 0.194, 95% CI [0.089,
0.299]). Participants who were living with a partner had a significantly (p<0.001) higher level of
pregnancy HIV knowledge than those who were never in union (β = 0.279, 95% CI [0.186, 0.373]).
Participants who were widowed had a significantly (p<0.001) higher level of pregnancy HIV knowledge
than those who were never in union (β = 0.372, 95% CI [0.166, 0.578]). Participants who were divorced
had a significantly (p<0.05) higher level of pregnancy HIV knowledge than those who were never in

union (β = 0.294, 95% CI [0.030, 0.559]). Participants who were no longer living together or separated
had a significantly (p<0.01) higher level of pregnancy HIV knowledge than those who were never in
union (β = 0.225, 95% CI [0.095, 0.355]).
Those who had one sexual partner reported significantly (p<0.001) higher levels of pregnancy
HIV knowledge than those who had zero partners (β = 0.228, 95% CI [0.126, 0.330]). Those who had two
sexual partners also had significantly (p<0.001) higher levels of pregnancy HIV knowledge than those
who had zero partners (β = 0.264, 95% CI [0.139, 0.389]). Those who had three or more sexual partners
had significantly (p<0.001) higher levels of pregnancy HIV knowledge than those who had zero partners
(β = 0.477, 95% CI [0.244, 0.711]).
Community Level Factors. Having higher access to testing sites was significantly (p<0.05)
associated with higher levels of pregnancy HIV knowledge compared to those having lower access to
testing sites (β = 0.239, 95% CI [0.006, 0.473]).
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In summary, pregnancy HIV knowledge scores were positively influenced by the participant’s
gender, age, education, wealth, media exposure, sexual behavior and access to testing sites (Table 4 -3).

Correlates of Pregnancy HIV Knowledge Linear Regression Table
Table 4 - 3
Survey: HIV Pregnancy Linear Regression on weighted variables
Response

Coefficient

p

Pregnancy Knowledge (kp)

95% CI
LL

UL

Demographic Characteristic
Gender a

0.631***

<0.001

0.526

0.736

Age (continuous) b

0.006**

0.005

0.002

0.009

0.054

0.187

-0.026

0.134

0.315***

<0.001

0.226

0.405

Poorer/Second

0.064

0.153

-0.024

0.152

Middle/Middle

0.156**

0.001

0.061

0.252

Richer/Fourth

0.106

0.091

-0.017

0.229

Richest/Highest

0.077

0.327

-0.078

0.233

Muslim

-0.007

0.900

-0.123

0.108

Traditional

0.176

0.057

-0.005

0.357

None

-0.141

0.144

-0.330

0.048

Exposure to one media

0.257***

<0.001

0.169

0.344

Exposure to two media

0.316***

<0.001

0.220

0.412

Exposure to three media

0.436***

<0.001

0.305

0.567

Married

0.194***

<0.001

0.089

0.299

Living with partner

0.279***

<0.001

0.186

0.373

Widowed

0.372***

<0.001

0.166

0.578

Education (No education) c
Primary Education
Secondary Education/ higher
Wealth index (Poorest/Lowest) d

Religion (Christian) e

Media Exposure (no Exposure) f

Individual Sexual Behavior
Marital status (Never in union) g
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Response

Coefficient

p

Pregnancy Knowledge (kp)
Divorced

95% CI
LL

UL

0.294*

0.029

0.030

0.559

0.225**

0.001

0.095

0.355

One partner

0.228***

<0.001

0.126

0.330

Two partners

0.264***

<0.001

0.139

0.389

0.477***

<0.001

0.244

0.711

Urban

-0.061

0.245

-0.163

0.042

Access to testing site k

0.239*

0.044

0.006

0.473

No longer living together/separated
Sex partners (Zero partners)

Three or more partners
Community level factors

h

i

Residence (Rural) j

Note. Number of Strata = 30, Number of Primary Sampling Unit (PSU) = 322, total N = 13,250.357.
Pregnancy Knowledge Score observation = 13,246. R-squared (r2) = 0.13. p = p-value. *p<0.05,
**p<0.01, ***p<0.001 CI = confidence interval; LL = lower limit; UL = upper limit. a Gender (Female vs.
Male) variable. b Age (continuous variable). c Education Secondary/Higher vs. Primary Education and No
Education. d Wealth index Poorest/Lowest vs. Poorer/Second, Middle, Richer/Fourth, Richest/Highest.
e
Christian vs. Muslim, Traditional, and None. f No media exposure vs. Exposure to one media, Exposure
to two media, Exposure to three media. g Marital status never in union vs. Married, Living with partner,
Widowed, Divorced, No longer living together/separated. h Zero Sex partners vs. One partner, two
partners, three or more partners. i Adjusted for county fixed effects. j Urban vs. Rural. k High Accessibility
vs. Low Accessibility.

Factors Associated with Attitude Toward HIV
The final multiple linear regression model, which assessed factors influencing attitude toward
HIV, also tested the hypothesis that the relationship between knowledge and attitudes were moderated by
gender, such that the relationship is stronger for women. Those with a higher level of general HIV
knowledge had a better attitude toward HIV than those with lower general knowledge (β = 0.290, 95% CI
[0.247, 0.332], p<0.001). Similarly, those with a higher level of pregnancy HIV knowledge had a better
attitude toward HIV than those with a lower pregnancy knowledge (β = 0.050, 95% CI [0.001, 0.100],
p<0.001). Female gender was significantly (p<0.01) associated with having a better attitude toward HIV,
compared to males (β = 0.297, 95% CI [0.123, 0.471]). The effect of pregnancy HIV knowledge did not
differ by gender (β = 0.034, 95% CI [-0.051, 0.119]), whereas the effect of general HIV knowledge was
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found to differ by gender (β = -0.070, 95% CI [-0.133, -0.008]), such that the relationship was stronger
for men than women (p<0.05), in contrast to what was hypothesized (Table 4-4).
Demographic Characteristics. Age was also significantly (p< 0.01) associated with attitude
toward HIV, those who were older reported better attitude toward HIV than those who were younger (β =
0.007, 95% CI [0.002, 0.009]). Those with primary education reported significantly (p<0.001) better
attitudes toward HIV compared to those with no education (β = 0.200, 95% CI [0.128, 0.272]). Those
with at least secondary education also reported significantly (p<0.001) better attitudes toward HIV than
those with no education (β = 0.628, 95% CI [0.527, 0.730]). The wealth index was significantly
associated with a better attitude toward HIV. Compared to those in the lowest wealth category, those in
the richer wealth category had a significantly (p<0.01) better attitude toward HIV (β = 0.210, 95% CI
[0.059, 0.361]). Participants in the Richest wealth category also had a significantly (p<0.01) better
attitude toward HIV than those in the lowest wealth category (β = 0.285, 95% CI [0.102, 0.469]). Muslim
participants reported significantly (p<0.05) more negative attitude toward HIV than Christians (β = -

0.182, 95% CI [-0.318, -0.046]).
Individual Sexual Behaviors. Participants who were living with a partner had a significantly
(p<0.05) better attitude toward HIV than those who were never in union (β = 0.130, 95% CI [0.007,
0.254]). Participants who were no longer living together or separated had a significantly (p<0.05) better
attitude toward HIV than those who were never in union (β = 0.252, 95% CI [0.057, 0.446]). Those who
had two sexual partners were significantly (p<0.05) associated with a better attitude toward HIV than
those who had zero partners (β = 0.153, 95% CI [0.038, 0.268]).
Community Level Factors. Living in urban areas (β = -0.032, 95% CI [-0.163, 0.100]) and
having access to testing sites were not significantly associated with a better attitude toward HIV (β =
0.143, 95% CI [-0.202, 0.489]) (Table 4 – 4).
In summary, attitude toward HIV scores were positively influenced by participant’s general HIV
knowledge, pregnancy HIV knowledge, gender, age, education, wealth, living with a partner or separated
and sexual behavior but negatively associated with a Muslim religion. The relationship between general
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HIV knowledge and attitudes was moderated by gender, such that the association was stronger for males
than females (Table 4 - 4).

Correlates of Attitude toward HIV Linear Regression Table
Table 4 - 4
Survey: Attitude toward HIV Linear Regression on weighted variables
Response

Coefficient

p

Attitude toward HIV (a)
General knowledge (kg) a

95% CI
LL

UL

0.290***

<0.001

0.247

0.332

0.050*

0.045

0.001

0.100

0.297**

0.001

0.123

0.471

0.034

0.430

-0.051

0.119

-0.070*

0.027

-0.133

-0.008

0.007**

0.002

0.002

0.011

Primary Education

0.200***

<0.001

0.128

0.272

Secondary Education/ higher

0.628***

<0.001

0.527

0.730

Poorer/Second

-0.007

0.876

-0.090

0.077

Middle/Middle

0.078

0.229

-0.049

0.206

Richer/Fourth

0.210**

0.007

0.059

0.361

Richest/Highest

0.285**

0.002

0.102

0.469

Muslim

-0.182*

0.009

-0.318

-0.046

Traditional

-0.231

0.220

-0.600

0.138

None

-0.176

0.088

-0.378

0.026

Exposure to one media

-0.021

0.628

-0.107

0.065

Exposure to two media

0.005

0.937

-0.116

0.126

Exposure to three media

0.123

0.167

-0.052

0.298

Pregnancy knowledge (kp)

b

Gender c
Gender pregnancy knowledge (f_kp) d
Gender general knowledge (f_kg) e
Demographic Characteristic
Age (continuous) f
Education (No education) c

Wealth index (Poorest/Lowest) h

Religion (Christian) i

Media Exposure (no Exposure) j

Individual Sexual Behavior
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Response

Coefficient

p

Attitude toward HIV (a)

95% CI
LL

UL

Marital status (Never in union) k
Married

-0.047

0.380

-0.151

0.058

Living with partner

0.130*

0.039

0.007

0.254

Widowed

0.000

0.997

-0.273

0.272

Divorced

-0.099

0.359

-0.311

0.113

0.252*

0.011

0.057

0.446

One partner

0.086

0.111

-0.020

0.193

Two partners

0.153*

0.009

0.038

0.268

0.203

0.120

-0.053

0.460

Urban

-0.032

0.634

-0.163

0.100

Access to testing site o

0.143

0.416

-0.202

0.489

No longer living together/separated
Sex partners (Zero partners)

Three or more partners
Community level factors

l

m

Residence (Rural) n

Note. Number of Strata = 30, Number of Primary Sampling Unit (PSU) = 322, total N = 13,250.357.
Attitude toward HIV Score observation = 13,246. R-squared (r2) = 0.26. p = p-value. *p<0.05, **p<0.01,
***p<0.001 CI = confidence interval; LL = lower limit; UL = upper limit. a General knowledge = (kg). b
Pregnancy knowledge = (kp). c Gender (Female vs. Male) variable. d Gender pregnancy knowledge =
(f_kp). e Gender general knowledge = (f_kg). f Age (continuous variable). g Education Secondary/Higher
vs. Primary Education and No Education. h Wealth index Poorest/Lowest vs. Poorer/Second, Middle,
Richer/Fourth, Richest/Highest. i Christian vs. Muslim, Traditional, and None. j No media exposure vs.
Exposure to one media, Exposure to two media, Exposure to three media. k Marital status never in union
vs. Married, Living with partner, Widowed, Divorced, No longer living together/separated. l Zero Sex
partners vs. One partner, two partners, three or more partners. m Adjusted for county fixed effects. n Urban
vs. Rural. o High Accessibility vs. Low Accessibility.

Factors Associated with HIV Testing Behavior
Multiple logistic regression was conducted to determine what factors were associated with HIV
testing, specifically general HIV knowledge, pregnancy HIV knowledge, and attitude toward HIV
variables (Table 4-5). The specific hypotheses tested in this model included:
H2/H3) HIV knowledge and positive attitudes would increase the likelihood of getting tested for
HIV,
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H5) the relationship between attitude and HIV testing are moderated by gender, such that the
relationship is stronger for women,
H6) the relationship between knowledge and HIV testing is mediated by attitude toward HIV.
The results indicated that participants with a better attitude toward HIV were 1.33 times more
likely to have had an HIV test (95% CI [1.208, 1.455]). Those with a higher level of general HIV
knowledge were 1.20 times more likely to have had an HIV test (95% CI [1.093, 1.314]). The odds of
being tested for HIV were 3.8 times higher among females compared to males (p<0.001, 95% CI [2.438,
5.975]). H4: the relationship between HIV pregnancy knowledge and testing was moderated by gender,
such that the odds of being tested for HIV were 1.22 times higher among females with a higher level of
HIV pregnancy knowledge compared to males with similar pregnancy knowledge levels (95% CI [1.106,
1.336]). Similarly, the relationship between attitudes toward HIV and testing was moderated by gender,
such that the odds of being tested for HIV were lower among females with a better attitude toward HIV
compared to males with similar attitude levels (p<0.01, OR = 0.830, 95% CI [0.742, 0.927]) (Table 4-5).

The hypothesis that general HIV knowledge and positive attitude toward HIV would increase the
likelihood of getting an HIV test, was supported. The hypothesis that this effect would be moderated by
gender and be stronger for women, was not supported.
Demographic Characteristics. Compared to those with no education, the odds of being tested for
HIV were 1.23 times higher for those with primary education (p<0.01, 95% CI [1.078, 1.410]), and 1.69
times higher for those with at least secondary education (p<0.001, 95% CI [1.357, 2.106]) (Table 4 -5).
Compared to those in the poorest wealth index category, the odds of being tested for HIV were 1.22 times
higher for those in the middle wealth index category (p<0.05, 95% CI [1.009, 1.465]), 1.36 times higher
for those in the richer wealth index category (p<0.05, 95% CI [1.072, 1.719]), and 1.40 times higher for
those in the richest wealth index category (p<0.05, 95% CI [1.057, 1.861]) (Table 4 – 5). Religion and
media exposure were not significantly associated with HIV testing.
Individual Sexual Behaviors. Compared to those with a never in union marital status, the odds of
being tested for HIV were 2.84 times higher for those who were married (p<0.001, 95% CI [2.349,
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3.432]), 3.37 times higher for those who were living with a partner (p<0.001, 95% CI [2.730, 4.169]),
2.45 times higher for those who were widowed (p<0.001, 95% CI [1.602, 3.746]), 1.90 times higher for
those who were divorced (p<0.05, 95% CI [1.070, 3.361]), and 3.34 times higher for those who were no
longer living together or separated (p<0.001, 95% CI [2.302, 4.831]). Compared to those with zero sex
partners, the odds of being tested for HIV were 1.71 times higher for those with one sexual partner
(p<0.001, 95% CI [1.450, 2.026]), 1.57 times higher for those with two sexual partners (p<0.001, 95% CI
[1.222, 2.015]), and 1.87 times higher for those with three or more sexual partners (p<0.05, 95% CI
[1.093, 3.206]).
Community Level Factors. Living in urban areas (OR = 0.938, 95% CI [0.798, 1.102]) and
having access to testing sites were not significantly associated with a participant being tested for HIV (OR
= 1.366, 95% CI [0.951, 1.962]). These community level factors did not have an association with the HIV
testing behavior due to the lack of significance (Table 4 – 5).
In summary, HIV testing behavior was associated with general and pregnancy HIV knowledge,

attitude toward HIV, gender, education and wealth. The relationship between attitude toward HIV and
testing was moderated by gender, such that the effect was greater for men than women. Although not
hypothesized, the relationship between pregnancy HIV knowledge and testing was found to be moderated
by gender, such that the effect was greater for women than men.

Correlates of HIV Testing Behavior Logistic Regression Table
Table 4 - 5
Survey: HIV Testing Behavior Logistic Regression on weighted variables
Response

Odds Ratio

p

HIV testing behavior
Attitude toward HIV (a) a
General knowledge (kg) b
Pregnancy knowledge (kp)

c

95% CI
LL

UL

1.326***

<0.001

1.208

1.455

1.198***

<0.001

1.093

1.314

1.065

0.127

0.982

1.156
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Response

Odds Ratio

p

HIV testing behavior
Gender d

95% CI
LL

UL

3.817***

<0.001

2.438

5.975

1.216***

<0.001

1.106

1.336

0.962

0.559

0.844

1.096

0.830**

0.001

0.742

0.927

0.997

0.529

0.990

1.005

Primary Education

1.233**

0.002

1.078

1.410

Secondary Education/ Higher

1.690***

<0.001

1.357

2.106

Poorer/Second

1.048

0.565

0.893

1.231

Middle/Middle

1.216*

0.040

1.009

1.465

Richer/Fourth

1.357*

0.011

1.072

1.719

Richest/Highest

1.403*

0.019

1.057

1.861

Muslim

1.062

0.599

0.848

1.331

Traditional

0.503

0.156

0.195

1.300

None

0.713

0.060

0.502

1.014

Exposure to one media

1.032

0.711

0.874

1.218

Exposure to two media

1.041

0.676

0.862

1.258

Exposure to three media

1.059

0.674

0.811

1.383

Married

2.839***

<0.001

2.349

3.432

Living with partner

3.374***

<0.001

2.730

4.169

Widowed

2.450***

<0.001

1.602

3.746

Divorced

1.896*

0.029

1.070

3.361

3.335***

<0.001

2.302

4.831

One partner

1.714***

<0.001

1.450

2.026

Two partners

1.569***

<0.001

1.222

2.015

Gender pregnancy knowledge (f_kp) e
Gender general knowledge (f_kg)

f

Gender attitude toward HIV (f_a) g
Demographic Characteristic
Age (continuous) h
Education (No education)

c

Wealth index (Poorest/Lowest) j

Religion (Christian) k

Media Exposure (no Exposure) l

Individual Sexual Behavior
Marital status (Never in union) m

No longer living together/separated
Sex partners (Zero partners)

n
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Response

Odds Ratio

p

HIV testing behavior
Three or more partners

95% CI
LL

UL

1.872*

0.022

1.093

3.206

Urban

0.938

0.435

0.798

1.102

Access to testing site q

1.366

0.091

0.951

1.962

Community level factors o
Residence (Rural) p

Note. Number of Strata = 30, Number of Primary Sampling Unit (PSU) = 322, total N = 13,235.858.
Attitude toward HIV Score observation = 13,224. r2 = 0.17. p = p-value. *p<0.05, **p<0.01, ***p<0.001
CI = confidence interval; LL = lower limit; UL = upper limit. a Attitude toward HIV= (a). b General
knowledge = (kg). c Pregnancy knowledge = (kp). d Gender (Female vs. Male) variable. e Gender
pregnancy knowledge = (f_kp). f Gender general knowledge = (f_kg). g Gender attitude toward HIV =
(f_a). h Age (continuous variable). i Education Secondary/Higher vs. Primary Education and No
Education. j Wealth index Poorest/Lowest vs. Poorer/Second, Middle, Richer/Fourth, Richest/Highest.
k
Christian vs. Muslim, Traditional, and None. l No media exposure vs. Exposure to one media, Exposure
to two media, Exposure to three media. m Marital status never in union vs. Married, Living with partner,
Widowed, Divorced, No longer living together/separated. n Zero Sex partners vs. One partner, two
partners, three or more partners. o Adjusted for county fixed effects. p Urban vs. Rural. q High
Accessibility vs. Low Accessibility.

Testing Mediation
Gordon Allport’s theoretical model, Knowledge, Attitude, and Behavior model reports three
constructs: knowledge, attitude, and behavior, with the relationships between knowledge and behavior
mediated through attitudes.
The relationship between general HIV knowledge and testing behavior was found to be partially
mediated through attitude toward HIV, as indicated by a statistically significant association with attitude
toward HIV as well as a direct association with HIV testing behavior.

The relationship between pregnancy HIV knowledge and testing behavior was found to be
mediated by attitude. However, the findings of a moderating effect of gender on the relationship between
knowledge and testing and a lack of a direct main effect of pregnancy knowledge on testing, suggest the
presence of a partial mediated effect of attitude in the relationship between pregnancy knowledge and
HIV testing behavior among women, and a fully mediated effect among men.
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Collectively, these findings support the hypothesis that the relationship between HIV knowledge
and testing behavior is mediated through attitude toward HIV. An updated conceptual model is illustrated
in Figure 4-1 based on the findings of the study. Many of the hypothesis were supported in this study
(Table 4-6).

Hypotheses for the Factors Associated with HIV Testing Behavior
Table 4 - 6
Hypothesis
H1a) Liberian women aged 15-49 will be more likely to get HIV tested than

Supported/Not Supported
Supported

Liberian men aged 15-49.
H1b) Liberians with higher education will be more likely to get HIV tested than

Supported

men and women with minimal education.
H1c) Liberian men and women aged 15-49 who live in urban areas will be

Not Supported

more likely to be HIV tested.
H2) HIV knowledge increases the likelihood of HIV testing behavior in

Supported
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Hypothesis

Supported/Not Supported

Liberian men and women aged 15-49.
H3) Positive attitudes toward HIV increases the likelihood of HIV testing

Supported

behavior in Liberian men and women aged 15-49.
H4) The relationship between knowledge and attitudes are moderated by

Not Supported

gender, such that the relationship is stronger for women.
H5) The relationship between attitudes and testing behavior are moderated by

Not Supported

gender, such that the relationship is stronger for women.
H6) Relationship between knowledge and HIV testing behavior is mediated by

Supported

attitude toward HIV in Liberian men and women aged 15-49.

Summary of the Chapter
The 2013 Liberia demographic and health survey data were analyzed to examine the relationship

among HIV knowledge, attitudes and testing behavior. The findings provide support for the KAB model
and identifies gender as a potential moderating factor in the KAB pathway as it relates to HIV within the
Liberian context. Additionally, sociodemographic characteristics, and sexual behavior were found to
affect HIV testing behavior.
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CHAPTER 5
DISCUSSION
In 2019, twenty-one percent of the almost 40 million people living with HIV globally did not
know their status (WHO, 2019). Increasing awareness of individuals’ HIV status through HIV counseling
and testing is a pivotal step in preventing this deadly infection (Waruiru et al., 2014). WHO’s African
Region is severely affected by HIV with nearly one in every twenty-five adults living with the disease;

accounting for more than two-thirds of HIV infected people worldwide (WHO, 2018). HIV prevalence
rates vary across countries within the continent (Sia et al., 2016), and this research focuses on Liberia.
The 2013 Liberia Demographic and Health Survey (LDHS) highlights HIV/AIDS as one of the
top ten causes of death (Global Burden of Disease Compare, 2018). National HIV prevalence rates in the
general Liberia population aged 15-49 years were reported at 2.1%; rates among women (2.4%) were
slightly higher than men (1.9%) (LDHS, 2013). The HIV prevalence varied across areas of residence:
urban (2.6%), capital city Monrovia (3.2%), and rural (0.8%) areas (LDHS, 2013). Although the current
LDHS data are seven years old (2013), they represent the most recent data available and reveal that
prevalence rates have increased since the last study in 2007 when the HIV prevalence rates were 1.5%
(LDHS, 2007).
In order to reduce HIV infection rates, Liberia should take action to: i) increase the number of
individuals who get tested for HIV (CDC, 2019); ii) target interventions to individuals at high risk for
HIV infection (Crepaz et al., 2006; UNAIDS, 2019; UNAIDS, 2005); iii) identify and promptly treat
patients with antiretroviral medication (Bunnell et al., 2006); iv) combine health services with universal
access to HIV testing and positive prevention measures (Bunnell et al., 2006; Abokyi et al., 2014; WHO,
2019); and v) recommend pre-exposure prophylaxis (PrEP) to protect HIV negative high-risk individuals
before exposure to the virus (UNAIDS, 2019; Mugo et al., 2016). CDC recommends that persons aged
13-64 get tested at least once for HIV as a routine part of medical care, and those at higher risk should get
tested more often (CDC, 2019). Low HIV testing rates present a greater challenge in reducing morbidity
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and mortality. According to the 2013 LDHS,74 percent of men and 49 percent of women aged 15-49 had
never been tested. The overall goal of this study was to examine the HIV testing behavior as related to
general HIV knowledge, pregnancy HIV knowledge, attitude toward HIV and sociodemographic factors
in Liberians aged 15-49. Prior to examining HIV testing behavior, conceptualizing the link between
independent variables was conducted through three multiple linear regression models to measure factors
associated with the scores for general HIV knowledge, pregnancy HIV knowledge, and attitude toward
HIV.
Factors Associated with General HIV Knowledge
This study found that in Liberia several demographic characteristics, including gender, age,
higher education, wealth, sexual behavior, media exposure, and access to testing were positively
associated with a higher level of general HIV knowledge. These findings for demographic characteristics
were consistent with studies in South Africa (Wringe et al., 2008; Hutchinson & Mahlalela, 2006). In
concurrence with several studies in Sub-Saharan Africa (Gouws et al., 2008; Clark et al., 2006; Madkan et

al., 2006; Glynn et al., 2001), this study reported that females had a higher level of general HIV
knowledge than males. Although there were a few studies that reported men as having a higher awareness
of HIV than women (Audet et al., 2012; Fay et al., 2011); one study showed an equal level of knowledge
between men and women (Burgoyne & Drummond, 2008). Study findings from Kenya and Zambia were
consistent with older persons having a higher level of general HIV knowledge (Gouws et al., 2008; Glynn
et al., 2001), conversely younger age appeared to be more likely to be knowledgeable, although it was not
a predictor in the Nigeria study (Iliyasu et al., 2006;). According to Burgoyne and Drummond (2008), the
most vulnerable group with a lack of HIV knowledge were poorly educated women, particularly those
from rural backgrounds, and women who were economically dependent on men. In several studies across
various African countries, women with secondary education or higher had increased HIV knowledge
versus women with no education (Burgoyne & Drummond, 2008).
Regarding individual sexual behaviors, divorced participants and persons who had one or more
sexual partners had a higher level of general HIV knowledge than those with no sexual partner (Stringer

72
et al., 2004; Peltzer et al., 2009). Participants in Liberia who reported having higher access to HIV testing
sites were more likely to have a higher general HIV knowledge, this was also commonly reported in other
Sub-Saharan African countries (Peltzer et al., 2009; Matovu & Makumbi, 2007).
Alternatively, participants in Liberia who identified as Muslim had a lower level of general HIV
knowledge compared to those who identified as Christian. In Ghana and Mozambique, religious
affiliation was found to correlate similarly on knowledge levels. (Agadjanian, 2005; Takyi, 2003). Urban
residence was also negatively associated with general knowledge as urban residents were more likely than
rural residents to have lower levels of general HIV knowledge in Liberia. This contrasts with previous
studies in Kenya where urban residents reported having higher general HIV knowledge (Ochako et al.,
2011). The discrepancy in these findings may point to potential country specific differences relating to
how education efforts are prioritized geographically (Ochako et al., 2011; Barden-O’Fallon et al., 2004;
Chao et al., 1994). Regarding the impact of mass media, Jung and colleagues (2013) reported that the use
of mass media, especially newspapers, decreased communication inequalities among social groups and

may reduce the influence of socioeconomic status on HIV/AIDS related knowledge.
The first multiple linear regression model as applied in this study provided evidence that general
HIV knowledge scores were positively influenced by participant’s gender, younger age, higher education,
wealth, sexual behavior, media exposure and access to testing, however Muslim religion and urban
residence were negatively associated with general HIV knowledge scores.
Factors Associated with Pregnancy HIV Knowledge
In this second linear regression model, which examined factors associated with pregnancy-related
HIV infection, it was found that demographic characteristics including gender, older age , secondary
education, middle wealth index, media exposure; individual sexual behavior including marital status and,
one or more sex partners; and community level factors including access to testing sites were associated
with a higher level of pregnancy HIV knowledge. This research is one of the few studies to specifically
examine the factors associated with pregnancy-related HIV knowledge. The finding that older people
have higher pregnancy knowledge, contrasts with a previous study by Negin and colleagues (2012) that
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reported lower levels of general HIV knowledge among older persons. Women with higher education had
higher levels of pregnancy HIV knowledge, this was consistent with studies in Ethiopia (Abajobir &
Zeleke, 2013). Asamoah and colleagues (2017) reported in a Ghanaian study that mass media is a
powerful medium for communicating sensitive health messages to effectively change health behaviors;
therefore the use of mass media has the potential to enhance both general and pregnancy HIV knowledge,
as the findings of this study suggests. A study in Guinea reported that an increase rate of access to testing
sites was associated with higher pregnancy knowledge among women (Jimoh, 2003) which is consistent
with the findings in the study.
Mother to child transmission (pregnancy HIV knowledge) is a significant mode of HIV infection
in infants; transmission also occurs via breastfeeding by an HIV infected mother. According to the
Burgoyne & Drummond study (2008), pregnancy HIV knowledge or mother to child transmission was
inconsistent between males and females across the studies reviewed, however, women with secondary or
higher education had higher levels of pregnancy HIV knowledge than those with no education.

In Liberia and Ghana, a factor that contributed to increased pregnancy HIV knowledge was that
women were more likely to be exposed to HIV education due to their utilization of antenatal care (Jimoh,
2003). Another study in Zambia corroborated with the findings in Liberia, it reported that pregnant
women were knowledgeable about HIV and most did not appear to practice risky behaviors (Stringer et
al., 2004). As previously mentioned in general HIV knowledge, mass media exposure reduced
communication inequalities and the impact of socioeconomic status on HIV knowledge (Burgoyne &
Drummond, 2008).
Factors Associated with Attitude toward HIV
In the final linear regression model, the association of attitude toward HIV was analyzed. In this
study, it was found that participants with a higher level of general and pregnancy HIV knowledge had a
better attitude toward HIV than those with lower levels of general and pregnancy HIV knowledge. This is
consistent with studies in Ethiopia (Abtew et al., 2015). In Liberia, females were more likely to have a
better attitude toward HIV than males, consistent with a previous study in Nigeria (Babalola, 2007).
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Previous studies in countries across Sub-Saharan Africa have reported associations between
sociodemographic factors such as age (Negin et al., 2012), education (Iyaniwura & Oloyede, 2006), and
wealth (Sambisa et al., 2010) and attitude toward HIV.
People living with a partner or separated have also been shown in previous studies in Tanzania to
have better attitudes toward HIV (Wringe et al., 2008). Liberians who had two sexual partners were
associated with having a better attitude toward HIV. Many studies in Sub-Saharan Africa discussed the
taboos associated with the lack of HIV knowledge and the inability to comfortably access knowledge
about sexual and reproductive health which put African women at risk for HIV (Burgoyne & Drummond,
2008). The submissive role of the women in these cultures allow men to make the sexual health decisions
for women which may put them at risk (Burgoyne & Drummond, 2008). Regarding religion, Liberian
Muslims were more likely to have a negative attitude toward HIV than those who identified as Christians.
This is in contrast to other studies from Mozambique, Tanzania, and Senegal where it was found that
Muslims had the most favorable attitude toward HIV prevention measures (Zou et al., 2009; Agadjanian,

2005).
The effect of pregnancy HIV knowledge did not differ between men and women, but the effect of
general HIV knowledge was found to differ by gender where the relationship between general HIV
knowledge and attitude toward HIV was stronger for men than women. These finding did not support this
study’s hypothesis (H4), which asserted that the relationship between knowledge and HIV attitude was
moderated by gender, such that the relationship was stronger for women. In summary, this study found
that several demographics characteristics and individual sexual behaviors positively influenced attitude
toward HIV, however, Muslim religion negatively influenced HIV attitudes.
General HIV Knowledge and HIV Testing Behavior
In Liberia, this study found that general HIV knowledge was associated with HIV testing
behavior. The hypothesis (H2) that HIV (general) knowledge increases the likelihood of HIV testing
behavior in Liberian men and women aged 15-49 was supported. Liberians aged 15-49 with general HIV
knowledge were 1.20 times likely have been tested for HIV. These findings were reinforced by studies in
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Zimbabwe, Ghana and Burkina Faso that also found high levels of HIV/AIDS general knowledge
increased the likelihood of HIV testing behavior by removing barriers to knowing HIV status (Abokyi et
al., 2014; Kirakoya-Samadoulougou, Jean & Maheau-Giroux, 2017; Morin et al., 2006). Another study in
Zimbabwe assessed the understanding of women before they were offered a routine HIV test, 64% of
respondents had received HIV education prior to being tested (Mugore et al., 2008). Several studies also
reported that low levels of HIV knowledge were a contributing factor to high levels of unsafe sexual
behaviors across Sub-Saharan Africa (Rohleder, 2017; Rohleder et al., 2012).
Pregnancy HIV Knowledge and HIV Testing Behavior
In this study, pregnancy HIV knowledge was found to influence HIV testing behavior, only for
women, as indicated by the significant moderating effect and the lack of a main effect. This finding was
logical, given that women bear childbearing responsibilities, and were more likely to have increased
access to HIV education and testing during prenatal encounters with the healthcare delivery system
(Rogers et al., 2006; Stringer et al., 2004). Participants in Uganda were also more likely to be aware of
HIV testing through pregnancy HIV knowledge by way of antenatal care (Matovu et al., 2014). And it
was consistent with the findings of studies in Ethiopia (Ejigu & Tadesse, 2018).
Attitude toward HIV Associated with HIV Testing Behavior
This study found that attitude toward HIV was associated with HIV testing behavior in Liberia.
The research supports the hypothesis (H3) that a positive attitude toward HIV increases the likelihood of
the HIV testing behavior in Liberian men and women aged 15-49. Liberians aged 15-49 with a positive
attitude toward HIV were 1.33 times more likely to test for HIV. Women have also been shown to have
better attitudes in studies across Sub-Saharan Africa including in Malawi, Nigeria, Senegal, Rwanda, and
Tanzania (Iyaniwura & Oloyede, 2006). In comparison, many other African studies found that
individual’s testing behavior was negatively impacted by negative attitude toward HIV (stigma or social
norms) (Dunlap et al., 2014; Ejigu & Tadesse, 2018; Iyaniwura & Oloyede, 2006; Kalichman & Simbayi,
2003; Mall et al., 2013; Kelly et al., 2017; Mohlabane et al., 2016; Rankin et al., 2005; Sambisa, Curtis &
Mishra, 2010; Waruiru et al., 2014) and fear of people discovering their status (Matovu et al., 2005;
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Rankin et al.,2005). Bekalu and Eggemont (2014) reported that mass media maybe used to minimize the
gap in HIV-related stigma between individuals with high and low educational levels and thus reduce
stigma in Sub-Saharan Africa. However, low levels of mass media penetration in rural areas may not
benefit from this type of intervention (Bekalu & Eggemont, 2014).
Mediation Effect of Attitude on the Relationship between Knowledge and Testing Behavior
In this study, when the mediation was hypothesized, an independent variable (general HIV
knowledge or pregnancy HIV knowledge) was expected to affect an intervening variable (attitude toward
HIV) which was then expected to affect a dependent variable (HIV testing behavior). In the path analysis,
the mediated effect was referred to as an indirect effect (Alwin & Hauser, 1975; Bollen, 1987; Fox,
1980). Complete (fully mediated) mediation required full effect of the general HIV knowledge variable
on the HIV testing behavior that were independent of the mediator (Ryu et al., 2009). Partial mediation
recognizes that the pregnancy HIV knowledge variable may have their own direct effects on the HIV
testing behavior that were independent of the mediator (Ryu et al., 2009). In this study, both general and
pregnancy HIV knowledge were found to indirectly increase the likelihood of HIV testing behavior in
Liberian men and women aged 15-49 by positively shaping attitude toward HIV. This finding provides
support to the KAB model, which identifies attitude as a mediator in the knowledge behavior relationship
(Wongkongdech et al., 2020; Tan et al., 2007; Miller et al., 1990).
Moderation Effect of Gender in the KAB Model
Moderation occurs when the direction, strength or relationship between an independent variable
(general HIV knowledge or pregnancy HIV knowledge or attitude toward HIV) and a dependent variable
(HIV testing behavior) is affected by a third variable (gender), which is termed a moderator (Baron &
Kenny, 1986; Chaplin, 2007). This study hypothesized that the relationship between general HIV
knowledge and attitude toward HIV was moderated by gender, such that the relationship was stronger for
men. The relationship between general HIV knowledge and attitude toward HIV was found to be
moderated by gender. However, the findings appear to suggest that the relationship between attitude
toward HIV and testing behavior was stronger for men, rather than for women as was originally
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hypothesized – thus H5 was not supported. These findings suggest that testing can be significantly
increased among men through education which positively affects attitudes. There was also a direct
relationship between pregnancy HIV knowledge and HIV testing but only for women; these findings can
be explained by the fact that women are more likely to be HIV tested and educated as a part of antenatal
treatment. Researchers like Stephenson, Elfstrom & Winter (2013) specifically highlighted the low HIV
testing rates among men in many Sub-Saharan African countries. According to Kuehne and colleagues
(2018), women were tested for HIV as a part of antenatal care, therefore they have a higher odd of being
tested. This study also did not support the hypothesis that the relationship between attitude toward HIV
and testing behavior was stronger for women than men; finding instead the relationship to be stronger for
men.
Socio-demographic Factors Associated with HIV Testing Behavior
In Liberia, the study found that many sociodemographic factors were associated with HIV testing
behavior. One factor that influenced the HIV testing behavior was education. The research supports the
hypotheses (H1b) that Liberians with higher education will be more likely to get HIV tested than those
with minimal education. Liberians with a primary education were 1.23 times more likely to have been
tested and those with a secondary or higher education were 1.69 times more likely to have tested when
compared to those with little to no education. These findings were similar to other studies previously
conducted in other sub-Saharan African countries (Apanga et al., 2015; Cherutich et al., 2012; Illiyasu et
al., 2006; MacPhail et al., 2009; Mandiwa et al., 2019; Takarinda et al., 2016; Teklehaimanot et al., 2016;
Venkatesh et al., 2011).
Other socio-demographic factors that influenced testing behavior in Liberia were wealth, marital
status, and number of sex partners. In this study, compared to those in the lowest wealth index, Liberians
in the middle to richest wealth index were more likely to have been tested for HIV compared to the lower
wealth categories. Similarly, studies conducted in Kenya and Ethiopia found that persons who were better
educated and wealthier were more likely to test for HIV (Cherutich et al., 2012; Teklehaimanot et al.,
2016). This concurs with findings in other studies within resource-limited settings; HIV testing behavior
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was found to be positively associated with wealth status among men and women in South Africa,
Botswana, and Uganda (Peltzer et al., 2009; Weiser et al., 2006; Fabiani et al., 2007).
This study also found HIV testing behavior to be associated with marital status and sexual
behavior. The odds of being HIV tested was higher for those who were currently or had previously been
in a union when compared to never having been in a union. According to a Tanzanian study, Wringe and
colleagues (2008) marital status was a risk factor for HIV infection, therefore it is important to target HIV
testing to those in various statuses that present as high risk for HIV. The Tanzanian study also reported
that the strongest predictor of voluntary counseling and testing was the person’s spouse; which highlights
the importance of couple’s testing (Wringe et al., 2008). Additionally, the odds of those being tested for
HIV in Liberia was higher for those with one or more sexual partners, compared to none – with the odds
of testing increasing with as the number of sexual partners increased. (Tenkorang et al., 2009). A study
conducted in Zimbabwe reported similar findings; women and men were more likely to test for HIV the
more sexual partners they had (Takarinda et al., 2016). In Ugandan study, men associated having many
sexual partners with their fear of already having contracted HIV which contributed to them not getting
tested (Bwambale et al., 2008).
The researcher hypothesized that urbanicity and access to testing sites would be associated with
HIV testing behavior (H1a). However, this was not supported by the findings of this study. In other
related studies, individuals residing in urban areas in Kenya and Nigeria were found to be more likely to
be HIV tested due to the accessibility of testing sites (Cherutich et al., 2012; Oginni et al., 2019), whereas
persons living in rural areas have been found to be more willing to be HIV tested than urban persons in
Ethiopia and Ghana (Abtew et al., 2015; Abokyi et al., 2014). In Nigeria and Burkina Faso, persons in
rural areas do not always have access to HIV testing options depending on the distance of an HIV testing
site (Brown et al., 2015; De Allegri et al., 2015). The lack of an association between urbanicity and HIV
testing in this study, could be due to the fact that the study adjusted for the potential confounding factors
of willingness to get tested (through the study’s focus on attitudes) and access to testing (through its
inclusion of a variable to assess access to testing).
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Public Health Implications
The findings of this study have implications for global health. It is important that HIV testing and
prevention programs tailored to those at highest risk and most unlikely to be HIV tested. This study
provides evidence on the factors associated with HIV testing behavior among men and women in Liberia.
Some of the strategies to improve HIV testing rates in Liberia can include or can focus on increasing HIV
knowledge, improving attitude toward HIV, enhancing current HIV prevention program strategies and
creating prevention initiatives that target men. It also provides information about sociodemographic
factors that should be considered in developing government and community-based programs and policies
to prevent HIV and increase status awareness.
The researcher recommends that HIV testing programs should be promoted among key
populations that may not be accessing HIV testing services across Liberia. Another recommendation will
be to target national HIV testing promotional campaigns for single, never-married men and women and
those with lower socioeconomic status, and high-risk groups. Many of the factors associated with HIV
testing behavior indicated women were more likely to access testing than men; therefore, it is important to
create prevention initiatives that target men across the age groups. This study found the relationship
between knowledge and attitude toward HIV and attitude toward HIV and testing, respectively to be
stronger for men than women, suggesting an opportunity to increase testing rates among men through
interventions that increased knowledge and improved attitude toward HIV. Increasing educational efforts
targeted at men may help improve testing rates among this population. Studies in other African countries
showed that men sometimes accompany their spouse or sexual partner when connecting with health
services (Takarinda et al., 2016); this would be an opportunity to potentially increase the uptake of men
testing for HIV research and for HIV prevention interventions. Based on the findings from the study,
additional groups to be targeted for increased awareness and HIV testing should include single, nevermarried men and women and those with lower socioeconomic status. Effective interventions such as
national HIV testing promotional campaigns and events that target high-risk groups should be considered
as an effective method to increase testing and identify HIV-infected people.
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The method for targeting the at-risk groups may include exposing them to media outlets. The
findings of this study showed that while media exposure does not directly influence testing, it can
improve knowledge and positively shape attitude toward HIV. The media can be leveraged to promote
prevention messages and ongoing educational campaigns, and to increase access to antiretroviral therapy
(ART) and pre-exposure prophylaxis (PrEP) (Kalichman & Sambayi, 2009) in hopes of improving health
practices in the country.
This study highlights the importance of stigma being negatively associated with HIV testing and
its impact on a person’s decision to be tested. Training and building capacity for government, public
health, medical officials, and community leaders to address social and cultural norms related to HIV
stigma and patient confidentiality (Creek TL et al., 2007) is needed to improve attitude toward HIV and
HIV testing. One way to prevent potential barriers to HIV testing is for the Liberian government to
consider interventions that will promote the importance of confidentiality of HIV results within the health
care system (Bond et al., 2010). Further, interventions should be integrated with HIV testing services with
other health care services to increase points of entry and access to testing. Another public health
implication is the need to evaluate current interventions in other countries that could be potentially
adopted in Liberia like self-testing feasibility that could allow a person to test in the privacy of their
homes (Gage & Ali, 2005) by addressing barriers to testing such as access, confidentiality and stigma. In
Uganda, self-reported HIV testing (Gage & Ali, 2005) was found to be a successful intervention;
therefore, it may be another mechanism to increase HIV testing in Liberia.
HIV counseling and testing should be refocused as a major public health priority when
developing HIV/AIDS prevention interventions within the Liberian community. According to the CDC
and WHO, HIV testing should be a part of routine screening (Weiser et al., 2006), whether it is related to
prenatal care or other routine health screenings. The Liberian health system should consider integrating
HIV counseling and testing services with other health care service, thus increasing points of entry and
access to testing.
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Adopting these recommendations in Liberia would enhance efforts to address the increasing HIV
epidemic. The first step in addressing the epidemic would be to reach those who are unaware of their HIV
status and cannot take the necessary precautions to prevent infection or transmission to others – thus the
epidemic will continue unabated.
Opportunities for Future Research
The outcome of this research provides a number of opportunities for future research. The updated
conceptual framework should be tested in future research among other populations. The DHS data
focuses primarily on women which was the original intent of this survey, therefore it is not specifically
tailored to males. Future research should be tailored to gather additional information targeting more male
participants. Another area for further research could be to examine in greater detail how religion impacts
HIV knowledge and attitudes across the Liberian community. In this study, religion was not associated
with the testing behavior, however, being of a certain faith had an impact on HIV knowledge and attitude
toward HIV. Further research could therefore provide more information on how different religious beliefs
might impact health seeking behavior and attitudes.
Implications for Theory
As related to theoretical implications, this study lends support to the Knowledge, Attitude, &
Behavior (KAB) model. However, it identifies gender as a potential moderator in the KAB framework.
Future theoretical studies are needed to identify such potential moderators.
Strengths and Limitations
This study adds to the HIV prevention knowledge base in Liberia. There are limited research
studies that address this topic within the Liberian population. Given that HIV/AIDS is among the top ten
causes of death in the country, this research is critical for aiding further efforts to combat this deadly
disease and reduce HIV-related morbidity and mortality. Although, several studies in other African
countries have been conducted, each country is unique and has specific factors within the population that
impact leading health issues (Cherutich et al., 2012; Oginni,Adebajo & Ahonsi, 2019; Abtew et al., 2015;
Abokyi et al., 2014).
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A number of limitations associated with this study were specific to the data collection process.
The DHS data may contain bias due to the self-reporting mode of data collection. Another limitation may
be related to the outcome variable being under-reported or misinformation being provided by participants
due to the sensitivity of the question or stigma associated with being HIV positive. Social desirability bias
is possible because of women and men misreporting due to the perception of their sexual behaviors. In
addition, the survey was conducted in 2013. The use of seven-year-old data may be considered as a
limitation as it may not reflect the most recent trends in HIV testing behavior. However, these are the
most recent data available for analyses. Further, the study was a cross-sectional study and as such cannot
demonstrate causality. Finally, the use of a secondary dataset may have restricted the availability of
potential key confounding variables, resulting in omitted variable bias. The study attempted to account for
the loss of potential community-level confounding factors through the inclusion of county fixed effects.
Conclusion
The overall objective of this study was to identify and assess factors associated with HIV testing
behavior within Liberia. This study provides valuable insights into potential areas to increase and target
HIV testing interventions in Liberia. Further this study demonstrates that HIV surveillance efforts should
be streamlined to ensure adequate information is available for targeted Liberian communities to ensure
enhanced and widely available HIV testing, confidentiality and HIV prevention trainings. This research
provides evidence-based recommendations in support of addressing and reversing the HIV epidemic in
Liberia.
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age at sexual
debut, and
comprehensive
knowledge of
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pooled sample.
Older youth
and those with
comprehensive
knowledge of
HIV had
significantly
higher odds of
ever being
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than younger
respondents
and those with
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addition to,
men had lower
odds of HIV
testing than
women.

Limitations
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knowledge
about HIV
prevention,
knowledge
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for VCT,
discussion
about condom
use for HIV
prevention and
perceived risk
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predictors.
Perceived
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predictor for
both men and
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dimension of
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associated with
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same point in
time, it is not
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causation. The
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on the readiness
of voluntary
counseling and
testing instead of
the increase in
HIV testing with this in
mind, there is no
way to
determine if all
will use the
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With the use of
cross- sectional
data, selectivity
and
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dilemma bias
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Factors associated with HIV Testing Behavior
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among young
people in
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and Behavior,
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readiness of HIV
testing among
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3,844 young
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questionnaire
(cross-sectional
data).

112
No(#) Citation

Purpose

Sample
Description

Study
Period

Research Design

Findings

Limitations

Factors associated with HIV Testing Behavior
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showing an
among men but association.
has no apparent
influence
among women.
For both sexes,
social norm
appears to have
strong
mediating
influence on
the relationship
between
personal
perceived
stigma and
readiness. The
findings
suggest
elimination of
HIV related
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target
individual
cognitive
processes,
strategic efforts
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social
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structures in
order to change
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Voluntary HIV
testing was
more common
in those aged
25-44, living in
an urban area,
females, having
secondary or
higher
education,
having first
sexual
intercourse at
age 17 years or
older, and using
condoms at last
sex.

Sierra Leone
DHS is a
household
survey which
excludes non
household
populations
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living on the
street or in an
institution). The
missing data
may have
prevalence
estimate bias.
The analysis is
based on self
reported
behaviors so
participants may
misreport. The
survey did not
collect
information on
knowledge of
HIV status at the
time of the
survey
completion.

Factors associated with HIV Testing Behavior
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Brima, N.,
Burns, F.,
Fakoya, I.,
Kargbo, B.,
Conteh, S., &
Copas, A.
(2015). Factors
associated with
HIV prevalence
and HIV testing
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findings from
the 2008
demographic
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PloS one,
10(10).

To investigate
associations with
HIV infection and
HIV testing.

In all selected 2008
households,
women aged
15-49 were
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every 2nd
household
men aged 1549 were also
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were invited
to take the
survey but
only 6,475
agreed to be
interviewed
and to be HIV
tested.

Household were
selected using
stratified multistage sampling.
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Introduction of
HIVST would
need to be
paired with
intense media
campaigns and
education about
its use. If
Nigeria begins
to support
HIVST, efforts
should focus on
approaches in
reaching people
in hard to reach
areas. The sale
of HIVST kits
for self testing
in pharmacies
and other retail
outlets may
increase access
to testing, there
are still people
who may not be
able to access
the kits due to
cost or being
geographically
disadvantaged.

Low response
rates with web
survey tools.
Issues with
generalizability
and biases due to
the collection of
sociodemographic
information.

Factors associated with HIV Testing Behavior
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Brown, B.,
Folayan, M. O.,
Imosili, A.,
Durueke, F., &
Amuamuziam,
A. (2015). HIV
self-testing in
Nigeria: Public
opinions and
perspectives.
Global public
health, 10(3),
354-365.

The purpose of
this survey was to
obtain
perspectives of
informed
members of the
Nigerian public
on the use of the
HIV self testing
(HIVST).

Study
2003
participants
were a
convenience
sample
recruited from
an online
listserv. The
email poll was
sent to a
segment of its
5324 listserv
members.

A systematic
comparative and
descriptive content
analysis was
conducted for all
the explanatory
responses.
Representative
quotes from study
participants were
included.
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Among HIVinfected
persons, 83.6%
were unaware
of their HIV
infection.
Among
sexually active
women aged
15-49 years,
48.7% had their
last HIV test
during
antenatal care.
Other
independent
associations
with ever HIV
testing included
urban
residence,
highest wealth
index, and an
increased
testing trend
with higher
levels of
education.

Cross-sectional
surveys does not
allow
determining
events based on
time. The survey
is not designed
to assess HIV
testing in at risk
populations.

Factors associated with HIV Testing Behavior
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Cherutich, P.,
Kaiser, R.,
Galbraith, J.,
Williamson, J.,
Shiraishi, R. W.,
Ngare, C., ... &
KAIS Study
Group. (2012).
Lack of
knowledge of
HIV status a
major barrier to
HIV prevention,
care and
treatment efforts
in Kenya:
results from a
nationally
representative
study. PloS one,
7(5).

To analyze
Persons aged August Knowledge and
15 to 64 years December
Information
old
2007
Systems (KAIS)
data in comparing
laboratory testing
with self reported
HIV results in
determining
prevalence of
correct
knowledge of
HIV status in the
country, identify
characteristics of
persons aged 15 64 years who had
never tested for
HIV and identify
missed
opportunities for
HIV testing.

Nationally
representative,
cross-sectional,
household serosurvey (two stage,
stratified sampling)
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Twenty three
men from
networks
locally referred
to as camps
were
interviewed to
explore reasons
for encouraging
their peers to
test for HIV
included
awareness of
their peers'
risky sexual
behavior,
knowing an
HIV positive
peer, and
having HIV
testing
experience.
Strategies for
encouraging
testing included
engaging in
formal and
informal
conversations
and

Selection bias in
the sample exists
due to
recruitment of
men who are
camp members.
The research
team was unable
to recruit men
who were not
members of
formal groups,
such as camps to
learn if similar
network
influences
occurred outside
of camps. Since
the translated
data was coded,
nuances in the
original
language may
have been
missed.

Factors associated with HIV Testing Behavior
9

Conserve, D. F.,
Alemu, D.,
Yamanis, T.,
Maman, S., &
Kajula, L.
(2018). “He
Told Me to
Check My
Health”: a
qualitative
exploration of
social network
influence on
Men’s HIV
testing behavior
and HIV selftesting
willingness in
Tanzania.
American
journal of men's
health, 12(5),
1185-1196.

This study
investigated the
reasons and
strategies men
used to encourage
their peers to test
for HIV and the
outcomes in order
to inform the
development of a
social networkbased HIV self
testing (HIVST)
intervention for
men called STEP
(Self Testing
Education and
Promotion).

23
2013participants - 2015
social network
influence of
men on their
peers HIV
testing history
and
willingness to
self test

Follow-up
qualitative study cluster randomized
control trial
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accompanying
friends to the
clinic.
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De Allegri, M.,
Agier, I.,
Tiendrebeogo,
J., Louis, V. R.,
Ye, M., Mueller,
O., & Sarker, M.
(2015). Factors
affecting the
uptake of HIV
testing among
men: a mixedmethods study
in rural Burkina
Faso. PloS one,
10(7).

To explore factors
shaping the
decision to
undergo HIV
testing among
men in rural
Burkina Faso.

Data collected 2009
through
structured
survey on a
representative
sample of
1130
households out of that
were 937 men
where 357
were offered
an HIV test
and 97 took
the test.

Triangulation
mixed methods
design in the
Nouna Health
District.

Younger age,
household
wealth, living
in a village
under
demographic
surveillance,
and knowing
that HIV
testing is
available at
primary health
facilities were
all positively
associated with
the probability

Interviewing
only household
heads might
have limited the
generalizability
of the findings.
We have no way
to ascertain with
certainty
whether the
former or the
latter case
applies to the
data. Imbalance
in the qualitative
sample
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of being
offered an HIV
test. Household
wealth and
literacy were
found to be
positively
associated, and
distance was
found to be
negatively
associated with
the probability
of having taken
an HIV test.

represents an
obvious
weakness in the
study design.
Estimating
factors
associated with
the offer to test
and with the
decision to test
using a two part
model rather
than a Heckman
selection model.
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Dunlap, J.,
Foderingham,
N., Bussell, S.,
Wester, C. W.,
Audet, C. M., &
Aliyu, M. H.
(2014). Male
involvement for
the prevention
of mother-tochild HIV
transmission: A
brief review of
initiatives in
East, West, and
Central Africa.
Current
HIV/AIDS
Reports, 11(2),
109-118.

To assess barriers N/A
and facilitators of
male participation
in PMTCT and
new interventions
designed to
increase male
engagement in the
East, West and
Central Africa
and examines the
inclusion of men
in PMTCT
programs through
the lens of
community and
facility activities
that promote the
engagement and
involvement of
both men and
women in
transformative
PMTCT
initiatives.

20002013

randomized
controlled trials

When women
No limitations
are
listed.
accompanied
by their male
partners they
are more likely
to accept HIV
VCT and to
receive their
results. Men
and women
across several
studies
indicated that
fear of being
tested for HIV
was a barrier to
the use of ANC
services. Men
often cited fear
in knowing
their HIV
status, while
women
highlighted
additional
concerns of
being
abandoned and
intimate partner
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Factors associated with HIV Testing Behavior
violence
resulting from
disclosure of a
positive HIV
test. The fear of
stigma and
negative
reactions from
community
members from
unsanctioned
disclosure of
HIV status are
also recognized
barriers to
couples VCT.
PMTCT
programs
should promote
positive shifts
in male
attitudes and
behavior that
favor women's
health by
focusing on
changing social
and behavioral
norms, drawing
on support

Limitations
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Factors associated with HIV Testing Behavior
from
community
influencers to
normalize male
engagement in
all aspects of
PMTCT.

12

Ejigu, Y., &
Tadesse, B.
(2018). HIV
testing during
pregnancy for
prevention of
mother-to-child
transmission of
HIV in Ethiopia.
PloS one, 13(8).

To assess the
uptake of HIV
testing during
pregnancy and
associated factors
among Ethiopian
women.

Women who
gave birth
within one
year prior to
the survey

2016

Demographic and
Health Survey national
representative
survey

About one third
of women who
had antenatal
care follow-up
missed the
opportunity to
be tested for
HIV.
Compared to
women who
had no formal
education,

The participants
who may not
remember past
events, which
potentially could
introduce recall
bias, but we
restricted our
study to women
who gave birth
during the past
one year prior to
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those who had
primary level
education,
secondary level
education, or
higher
education were
more likely to
be tested for
HIV during
pregnancy.
Having
awareness
about mother-to
child
transmission of
HIV, and living
in urban areas
were positively
and
independently
associated with
uptake of HIV
during
pregnancy.
Women who
have
stigmatizing
attitude towards
HIV positive

the survey to
minimize
potential recall
bias.

Factors associated with HIV Testing Behavior
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Factors associated with HIV Testing Behavior
people were
less likely to be
tested for HIV.

13

Firestone, R.,
Moorsmith, R.,
James, S., Urey,
M., Greifinger,
R., Lloyd, D., ...
& Sanoe, M.
(2016).
Intensive Group
Learning and
On-Site Services
to Improve
Sexual and
Reproductive
Health Among
Young Adults in
Liberia: A
Randomized
Evaluation of

To assess the
impact of a group
learning
intervention
combing with
sexual and
reproductive
services while
implementing
alternative
education on the
increase of HIV
testing and
counseling.

Young
women and
men 15-35
years of age
who enrolled
in alternative
basic
education
learning sites
in 5 counties
of Liberia.

2014

Randomized
evaluation

Barriers to
accessing HIV
testing and
counseling
explains the
increase in
Healthy
Actions
learners who
were tested for
HIV. The
national HIV
testing was
23% & 45% for
men and
women but
those Healthy
Action learners

Because
HealthyActions
was designed as
a package that
combined a
burst of learning
with rapid
provision of
services, we
cannot assess the
relative effects
of components.
However, the
learning
component was
designed to
motivate use of
services, and
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HIV testing
rate was 88%.
Many young
Liberians don't
access health
services,
particularly
those for HIV,
for concerns of
being talked
about by staff
and older
patients.

thus attempting
to tease out
effects
attributable to
each component
may not have
been
appropriate.
Further, we were
not able to
assess any
potentially
beneficial spill
over of Healthy
Actions in
uptake of
services by
community
members, since
only advancing
youth learners
were sampled.

Factors associated with HIV Testing Behavior
HealthyActions.
Global Health:
Science and
Practice, 4(3),
435-451.
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The pilot study
showed
attention to the
viability of the
SNS in
reaching high
risk MSM in
Ghana and to
increase the
uptake of HIV
Counseling and
Testing. SNS
could reach
vulnerable
participants,
those who
wouldn’t
typically be
reached by
current HIV
prevention
interventions.

Limited
resources
restricted the
amount of
information that
was collected.
The analysis was
not
comprehensive,
it did not include
all descriptive
and behavioral
variables.

Factors associated with HIV Testing Behavior
14

Girault, P.,
Green, K.,
Clement, N. F.,
Rahman, Y. A.
A., Adams, B.,
& Wambugu, S.
(2015). Piloting
a social
networks
strategy to
increase HIV
testing and
counseling
among men who
have sex with
men in Greater
Accra and
Ashanti Region,
Ghana. AIDS
and Behavior,
19(11), 19902000.

The purpose of
the study was to
assess the
feasibility of
using social
network strategy
(SNS) in
identifying Men
who have sex
with men (MSM)
to HIV testing
and counseling
services.

166 MSM
were reached
and referred
from Accra
and Ashanti
region,
Ghana.

2011

Pilot study
(exploratory) of
men who have sex
with men with a
high prevalence of
HIV referred by
peer educators.
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Educational
level increased,
HIV knowledge
increased Females had
more
knowledge of
HIV than
males. Those
who had been
tested for HIV
had more
knowledge than
those who had
not. Chi square
illustrated
increased
educational
level, increased
frequency of
testing, and
knowing
someone who
has HIV/AIDS
or someone
who has died of
the disease
tends to
increase testing
behavior.

Study surveyed
only those
individuals in
attendance at the
2003 Annual
Church
Conference. It
was restricted to
people in
residing in the
19th Episcopal
District of the
AME Church.
Respondents
with more
diverse
characteristics
were not
included. A
convenience
sample was used
and not a
random sample.

Factors associated with HIV Testing Behavior
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Haile, B. J.,
Chambers, J.
W., & Garrison,
J. L. (2007).
Correlates of
HIV knowledge
and testing:
Results of a
2003 South
African survey.
Journal of Black
Studies, 38(2),
194-208.

The purpose of
the study is to
determine the
connection
between HIV
knowledge and
testing
(relationship
between
knowledge of
HIV
transmission,
testing for HIV,
educational level
and gender).

429
2003
respondents in
Republic of
South Africa

convenience
sample - Carey and
Schroder Brief
HIV Knowledge
Questionnaire and
other items
pertaining to the
study.
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27.6%, 38.1%
and 34.3% of
the respondents
had good, fair
and poor
knowledge of
HIV/AIDS.
After adjusting
for
confounders,
female gender
and formal
education
remained
significant
predictors of
HIV/AIDS
knowledge.
Reasons for
rejection of
VCT included
fear of stigma,
marital
disharmony,
incurable
nature of the
disease and
cost of
treatment.
Formal

Being limited to
a single rural
community in
north Nigeria,
gender bias
increased the
likelihood of
meeting women
home during
certain times of
the day, socially
desirable
responses based
on the questions
related to the
disease.

Factors associated with HIV Testing Behavior
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Iliyasu, Z.,
Abubakar, I. S.,
Kabir, M., &
Aliyu, M. H.
(2006).
Knowledge of
HIV/AIDS and
attitude towards
voluntary
counseling and
testing among
adults. Journal
of the National
Medical
Association,
98(12), 1917.

To assess
knowledge of
HIV/AIDS and
attitude towards
voluntary
counseling and
testing (VCT)
among adults in a
rural community
in northern
Nigeria.

210 adults in
Danbare
village,
northern
Nigeria - 220
houses were
selected from
six wards.

2005

Descriptive crosssectional survey.
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Factors associated with HIV Testing Behavior

17

Iyaniwura, C.
A., & Oloyede,
O. (2006). HIV
testing among
youths in a
Nigerian local
population.
West African
journal of
medicine, 25(1),
27-31.

To determine the
attitude of youths
to voluntary HIV
testing and
examine various
factors that can
influence it.

400 youths
aged 15 to 29
years (393
youths used)

April-May
2004

Multi-sampling
methods
(descriptive crosssectional study)

education,
female gender
and HIV
knowledge
significantly
predicted
positive attitude
toward VCT
for HIV/AIDS
among the
study
population.
78.6% had a
No limitations
positive attitude were mention in
to HIV testing. this article.
The major
reasons given
for not having
been tested
were: 47.6
believed that
they couldn't
have HIV,
17.4%
indicated it had
not occurred to
them to be
tested, 10.9%
had no time
while 7.9%
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18

Jean, K.,
Anglaret, X.,
Moh, R., Lert,
F., & DraySpira, R. (2012).
Barriers to HIV
testing in Côte
d'Ivoire: the role
of individual
characteristics
and testing
modalities.
PLoS One, 7(7).

The purpose of
the study was to
investigate
barriers to HIV
testing in Cote
d'Ivoire, taking
into account
client and
provider initiated
testing.

15-49 years
old in the
households

August October
2005

Randomized
sample of
household (two
stage sampling
design)~ face to
face questionnaire

feared the
stigma attached
to HIV. Youths
who were
willing to care
for people
living with
HIV/AIDS
were more
willing to be
tested
compared with
those who were
not.
Among men,
having a low
socioeconomic
status, having a
low HIV
related
knowledge
level and being
employed were
associated with
lower
proportions of
recent HIV
testing. Among
women without
a prenatal HIV

Recall bias may
be identified due
to the
overestimation
of prenatal
testing
acceptance and
barriers to HIV
testing.
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testing offer,
living outside
the capital and
reporting a
unique lifetime
sexual partner
constituted
additional
barriers to HIV
testing. By
contrast, among
women recently
offered to be
tested in
prenatal care,
none of these
variables was
found to be
associated with
recent HIV
testing.

Limitations
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Comparisons
on attitudes
toward VCT,
controlling for
demographics
and survey
venue, showed
that individuals
who had not
been tested for
HIV and those
tested but who
did not know
their results
held
significantly
more negative
testing attitudes
than individuals
who were
tested,
particularly
people who
knew their test
results.
Compared to
people who had
been tested,
individuals who
were not tested

Study conducted
in one black
township, relied
on self reported
data, crosssectional and
therefore does
not permit
predictive,
directional, or
causal
interpretation of
the findings.

Factors associated with HIV Testing Behavior
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Kalichman, S.
C., & Simbayi,
L. C. (2003).
HIV testing
attitudes, AIDS
stigma, and
voluntary HIV
counselling and
testing in a
black township
in Cape Town,
South Africa.
Sexually
transmitted
infections,
79(6), 442-447.

To examine the
relation between
HIV testing
history, attitudes
towards testing,
and AIDS
stigmas.

224 men and
276 women
living in a
black
township in
Cape Town,
South Africa.

Not listed

Recruited from
multiple venues in
a township anonymous self
administered
surveys
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Factors associated with HIV Testing Behavior
for HIV
demonstrated
significantly
greater AIDS
related stigmas;
ascribing
greater shame,
guilt, and social
disapproval to
people living
with HIV.
20

Kelly, J. D.,
Reid, M. J.,
Lahiff, M., Tsai,
A. C., & Weiser,
S. D. (2017).
Communitylevel HIV
stigma as a
driver for HIV
transmission
risk behaviors
and sexually
transmitted
diseases in
Sierra Leone: a
populationbased study.
Journal of
acquired

To examine HIV
stigmatizing
attitudes and HIV
disclosure
concerns at both
individual and
community levels
in Sierra Leone.

All women
age 15-49
who
permanently
lived in
selected
households or
slept in the
household on
the night
before the
survey. Men
age 15-59
who also had
the same
living
situation as
women who
were eligible.

2008 &
2013

Cross-sectional
study - stratified,
two stage cluster
sampling approach

Findings
would suggest
that simply
changing
individual
attitudes,
without
changing the
underlying
perceived
behavioral
expectations in
the community,
would be
insufficient to
prevent HIV
transmission.
Community
level HIV

The variables
were self
reported and it
may have been
underreported.
2008 survey
elaborated on
prejudice
attitudes,
whereas 2013
did not discuss
HIV stigma
measures at all.
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immune
deficiency
syndromes
(1999), 75(4),
399.

stigmatizing
attitudes and
disclosure
concerns were
associated with
higher odds of
self-reported
STDs.
Compared to
men,
community
level HIV
stigmatizing
attitudes among
women were
stronger driver
of self reported
STD. Gender
modified the
association
between
community
level HIV
disclosure
concerns and
both recent and
consistent
condom usage.

Limitations
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One third of
women(36%)
reported having
ever been
tested for HIV
compared to a
quarter of
men(26%). For
both genders,
age, education,
religious
affiliation,
household
wealth,
employment,
media
exposure,
sexual
behaviors, and
HIV knowledge
were associated
with HIV
testing. Women
living in
communities
where the
following
characteristics
were higher
than the median

Self reported
measures,
therefore
susceptible to
biases. Some of
the key
populations like
female sex
workers and
men who have
sex with men
may be
underrepresented
in the population
based household
survey.

Factors associated with HIV Testing Behavior
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KirakoyaSamadoulougou,
F., Jean, K., &
Maheu-Giroux,
M. (2017).
Uptake of HIV
testing in
Burkina Faso:
an assessment of
individual and
communitylevel
determinants.
BMC public
health, 17(1),
486.

To examine the
influence of both
individual and
community level
determinants of
HIV testing
uptake in Burkina
Faso.

Nationally
2010
representative
cross sectional
data from
Demographic
and Health
Survey examined
sexually
active women
(14,656) and
men (5,680).

Cross-sectional
data: individual or
community level
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were more
likely to report
uptake of HIV
testing:
knowledge of
where to access
testing, willing
to buy food
from an
infected
vendor, highest
wealth
quintiles, not
working year
round, and high
media
exposure. Men
living in
communities
where the
proportion of
respondents
were more
educated than
the median
were more
likely to be
tested.

Limitations
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Limitations

Compared to
those that had
never tested for
HIV, those that
had ever tested
for HIV were
significantly
more likely to
be females, to
be 25-29 years
old, to report
exposure to a
couples HCT
promotional
campaign and
to believe that
HIV
discordance is
possible among
married
couples.
Compared to
individuals that
had ever
received
individual
HCT, those that
had ever
received
couples' HCT

Self reported
measures,
therefore
susceptible to
biases - results
may not be
generalizable to
married couples
all over the
country since the
respondents
were selected
based on health
facilities listing
if they ever
tested for HIV.

Factors associated with HIV Testing Behavior
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KB Matovu, J.,
Kabanda, J.,
Baptist
Bwanika, J.,
Bwayo, D.,
Asingwire, N.,
Kyaddondo, D.,
& M Coutinho,
S. (2014).
Determinants of
HIV counseling
and testing
uptake among
individuals in
long-term sexual
relationships in
Uganda. Current
HIV research,
12(1), 65-73.

The purpose of
the study is to
investigate the
determinants of
HIV Counseling
and Testing
(HCT) increase in
persons in longterm relationships
in two districts in
Uganda.

787
2011
individuals in
long term
relationships (
18-54 years
old).

Case control study
that used
intervieweradministered,
structured
questionnaire.
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Factors associated with HIV Testing Behavior
were
significantly
more likely to
report prior
discussion of
HIV testing
with partner
and to be
residents of
Soroti district.

23

Leblanc, N. M.,
& Andes, K. L.
(2015). An
exploration of
men's
knowledge,
attitudes, and
perceptions of
HIV, HIV risk,
and willingness
to test for HIV
in Yendi
District,

To explore men's
HIV knowledge,
perceptions of
HIV risk, and
willingness to test
for HIV in
preparation for
the initiation of
formalized
voluntary
counseling and
testing (VCT)
services at Yendi

129 male
June to
hospitals
August
patrons, three 2005
men only
focus group
discussions,
and eight
interviews
with clinical
staff at the
hospital (male
residents who

multi-method
nonexperimental
and exploratory
approach

The findings
consist of
participants
who expressed
the need for
VCT services,
recommended
that VCT target
men for HIV
prevention and
VCT patronage
and though
locations

Engaging
heterosexual
men in voluntary
counseling and
testing may no
longer be
relevant or the
issue may have
been resolved
since the
assessment was
conduct back in
2005. A true
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outside of
hospitals
should provide
testing services.
Our findings
also revealed
most men were
aware of HIV,
however, men's
knowledge of
HIV
transmission
and risk for
HIV was
flawed.
Literature
identified
perceived lack
of
confidentiality
to be a barrier
to HIV testing
(indicating a
distrust of
hospital's
capacity to
provide
services, and
especially to

report would be
if the patrons
were tested and
receiving the
results, but this
would be
beyond the
scope of the
study.
Convenience
sampling of the
hospital patrons
limits the
representation of
the findings.

Factors associated with HIV Testing Behavior
Northern Ghana.
Journal of the
Association of
Nurses in AIDS
Care, 26(3),
281-295.

Hospital i8n
Yendi District,
Ghana.

are at least 18
years of age).
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Factors associated with HIV Testing Behavior
maintain
confidentiality).

24

MacPhail, C.,
Pettifor, A.,
Moyo, W., &
Rees, H. (2009).
Factors
associated with
HIV testing
among sexually
active South
African youth
aged 15–24
years. AIDS
care, 21(4), 456467.

To explore the
connection of
HIV testing using
data from youth
aged 15-24 years
old who reported
being sexually
involved during
the national
survey in South
Africa.

15-24 years
old South
Africans
(adolescent
and young
adults)

2003

Three stage
disproportionate,
stratified sampling
design

Among
sexually
experienced
males, HIV
positive status,
personally
knowing
someone that
died of AIDS,
being aged 2024 years and
having
completed high
school were
independent
correlates of
HIV testing.
The following

Cross sectional
data is difficult
to determine the
temporality of
data collected.
Social
desirability bias
was encouraged
by the selfreported data
(responses based
on typical
norms)
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factors were
significantly
associated with
HIV testing
among both
men and
women; ever
talking to
parents about
HIV/AIDS,
ever
participating in
a loveLife
programme, a
higher
frequency of
visits to a clinic
in the past 12
months and
non-black race.

Limitations
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Overall basic
knowledge of
HIV/AIDS
increased from
2004 to 2008
(p=0.04) and
stigmatization
towards HIVpositive
individuals
decreased over
the same time
period
(p<0.001).
Increasing
knowledge
score was
significantly
associated with
a lower stigma
score
(p<0.001).
Decreasing
stigma score
was associated
with knowing
someone who
was HIV
infected
(p<0.001), or

Cross-sectional
surveys are weak
in establishing
temporal
relationships
between the
exposure and the
outcome.

Factors associated with HIV Testing Behavior
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Mall, S.,
Middelkoop, K.,
Mark, D.,
Wood, R., &
Bekker, L. G.
(2013).
Changing
patterns in
HIV/AIDS
stigma and
uptake of
voluntary
counselling and
testing services:
the results of
two consecutive
community
surveys
conducted in the
Western Cape,
South Africa.
AIDS care,
25(2), 194-201.

This study
explored changes
in stigma, and
VCT access in a
peri-urban South
African
community with
high HIV
prevalence,
following
education and
research
interventions, as
well as the
introduction of a
wide-scale
antiretroviral
therapy (ART)
programme.

all residents
aged ≥ 14
years

2004 to
2008

Cross-sectional
community
Surveys - self
administered
questionnaire
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Factors associated with HIV Testing Behavior
who had died
from
HIV/AIDS
(p=0.04).

26

Mandiwa, C., &
Namondwe, B.
(2019). Uptake
and correlates of
HIV testing
among men in
Malawi:
evidence from a
national
population–
based household
survey. BMC
health services
research, 19(1),
203.

To assess the
uptake and
determinants of
HIV testing
among men in
Malawi.

7478 men
2015 aged 15 to 54 2016
years
(nationally
representative
sample)

Secondary data
analysis conducted
on cross sectional
household data.

The findings
suggest that
HIV testing
services and
Programmes
need to focus
on younger
unmarried men
aged 15-19,
men with
limited or no
education and
expand HIV
testing services
in Malawi.
Focusing on the
undiagnosed
men living with

The study was
limited in the
variables
collected from
the DHS study.
The DHS drew
casual
inferences. The
dependent
variable and
some of the
independent
variables were
self reported
which introduce
social
desirability bias
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Factors associated with HIV Testing Behavior
HIV in a timely from the
manner in order responses.
to achieve
UNAIDS 90 90 -90 goal.
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Mohlabane, N.,
Tutshana, B.,
Peltzer, K., &
Mwisongo, A.
(2016). Barriers
and facilitators
associated with
HIV testing
uptake in South
African health
facilities
offering HIV
Counselling and
Testing. Health
SA Gesondheid,
21(1), 86-95.

The purpose is to
scale up HIV
Counseling and
Testing in South
Africa to 4500
public health
facilities, mobile
and nonmedical
sites.

Male and
female -16
years of age
and older

?

Cross-sectional
survey of
individuals (489)
from 67 HCT
health facilities in
South Africa.
Convenient
sampling
procedure of about
9-14 study
participants per
site.

Major barriers
to HCT uptake
comprise being
scared of
finding out
one's HIV test
result or what
people may
say, shyness or
embarrassment,
avoidance of
divulging
personal
information to
health workers
and fear of
death. The age
group 55 years
and older, and

HIV
communication
was not a
studied factor in
influencing HCT
at health facility.
Social
desirability was
shown through
the responses of
the participants.
Persons
completing the
survey also
completed
informed
consent after
they were
notified of the
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Factors associated with HIV Testing Behavior
not being
details of the
recommended study (assured of
to have an HIV confidentiality).
test were
associated with
never had an
HIV test.
Potential
facilitators for
HIV testing
include
community or
household HIV
testing
providing
incentives for
those who test
for HIV,
mandatory HIV
testing and
disclosure of
HIV status by
those who test
HIV positive.
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64% of
respondents
received some
form of
education on
the importance
of HIV testing
before visiting
the health
center on the
day of their
interview.
Almost all
respondents felt
that the
information
provided during
the group
education was
sufficient to
make a
decision on
whether or not
they should
have an HIV
test. HIV
testing uptake
was high with
93% of women
being tested for

Although, the
survey was
taken in a rural
area, the study is
implying that it
is generalizing
the country. Bias
was brought
about since the
results were selfreported.

Factors associated with HIV Testing Behavior
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Mugore, L.,
Engelsmann, B.,
Ndoro, T.,
Dabis, F., &
Perez, F. (2008).
An assessment
of the
understanding of
the offer of
routine HIV
testing among
pregnant women
in rural
Zimbabwe.
AIDS care,
20(6), 660-666.

To assess the
understanding of
routine offer of
HIV testing
among women
using antenatal
care services in a
rural African
district.

ANC
2006
attendees (146
women)
coming from
the 10
prevention of
mother to
child
transmission
sites.

Descriptive crosssectional
household survey.
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HIV on the day
of the
interview.

29

Negin, J.,
Nemser, B.,
Cumming, R.,
Lelerai, E.,
Amor, Y. B., &
Pronyk, P.
(2012). HIV
attitudes,
awareness and
testing among
older adults in
Africa. AIDS
and Behavior,
16(1), 63-68.

To examine HIV
awareness,
attitudes,
behavior and
testing among
older adults
across a number
of rural sites in
Africa.

Nine clusters
of villages
across eight
countries in
Sub-Saharan
Africa.

Launched
in 2004
and
surveys
from 2005
to 2007

Multi-level
modeling

Findings of this
study indicate
people aged 50
years and older
have lower
levels of HIV
related
knowledge and
awareness than
those aged 2549. Older adults
were less likely
to have been
tested for HIV
and women
aged 50 and
older showed
particularly low
levels of
awareness.

Small sample
size in some
rural sites (not
nationally
representative)
precluded
analysis of
narrower age
groupings as
well as the fact
that some of the
data maybe
outdated. The
HIV status of the
respondents
were not
available and
could not be
associated with
knowledge
responses.
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The provider
initiated testing
and counseling
strategy
increased HIV
testing rate
among persons
who previously
had not been
tested for HIV
compared to
the voluntary
counseling and
testing
approach
(increased by
5%).

Clinics were
understaffed in
the nursing
profession,
fewer males
presented to the
facility
compared to
females under
the provider
initiated testing
and counseling,
and HIV
prevalence may
not be
representative in
the community
because the local
primary health
centers provided
HIV voluntary
counseling and
testing services
to the patients.
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Ogbo, F. A.,
Mogaji, A.,
Ogeleka, P.,
Agho, K. E.,
Idoko, J., Tule,
T. Z., & Page,
A. (2017).
Assessment of
providerinitiated HIV
screening
(PITC) in
Nigeria with
sub-Saharan
African
comparison.
BMC health
services
research, 17(1),
188.

The purpose was
to assess the
acceptability and
logistical
feasibility of the
provider
iniatiated testing
& counseling
(PITC) strategy
among
adolescents and
adults in a
secondary health
care center in
Idekpa Benue
state, Nigeria.

All patients
June to
who visited
December
the outpatient 2010
department
and antenatal
care unit of
General
Hospital
Idekpa, Benue
state, Nigeria
- offered PITC
for HIV. 212
patients were
eligible.

Providing initiated
HIV screening
(PITC)
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CKH increased
significantly
between 2003
and 2013, but
the level
reached in 2013
fell short of the
global
expectation for
young people.
Its significant
determinants
included
gender, age,
educational
attainment,
place and
region of
residence,
household
wealth status
and uptake of
HIV test.

Cross-sectional
surveys are weak
in establishing
temporal
relationships
between the
exposure and the
outcome. The
datasets are four
years behind
time limiting its
generalizability
to the current
situation in
2017.
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Oginni, A. B.,
Adebajo, S. B.,
& Ahonsi, B. A.
(2019). Trends
and
determinants of
comprehensive
knowledge of
HIV among
adolescents and
young adults in
Nigeria: 20032013. African
journal of
reproductive
health, 23(1),
26-34.

To examine
comprehensive
knowledge of
HIV(CKH) and
its determinants
among young
people aged 1524 years in
Nigeria between
2003 and 2013.

Men and
women of
reproductive
ages from
2003, 2008,
and 2013
Nigeria DHS
in Nigeria.

20032013

Demographic and
Health survey
(DHS)- nationally
representative
survey
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Rankin, W. W.,
Brennan, S.,
Schell, E.,
Laviwa, J., &
Rankin, S. H.
(2005). The
stigma of being
HIV-positive in
Africa. PLoS
Med, 2(8), e247.

HIV related
N/A
stigma is fueling
the epidemic, and
disempowering
women even
further. Stigma is
of utmost concern
because it is both
the cause and
effect of secrecy
and denial, which
are both catalysts
for HIV
transmission.

N/A

N/A

Fear of stigma N/A
can cause
pregnant
women to
avoid HIV
testing, the first
step in reducing
mother to child
transmission. It
may force
mothers to
expose babies
to HIV
infection
through breast
feeding because
the mothers do
not want to
arouse
suspicion of
their HIV status
by using
alternative
feeding
methods.
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The prevalence
of self reported
HIV testing
was higher
among women
( 31%) than
men(22%). For
women, the
main pathway
to testing
uptake was to
accept testing
when it is
offered (46%),
whereas for
men it was
voluntary
testing (53%).
Social rejection
stigma was
inversely
associated with
uptake across
all pathways of
testing for
women, but not
men. Observed
enacted stigma,
respondents
who both knew

Cross-sectional
design of the
survey limits the
causal inferences
between HIV
testing uptake
and the
covariates
included in our
analyses. Results
are likely to be
affected by
reliance on the
self reported
nature of sexual
behavior and
HIV testing
uptake variables
that are subject
to reporting
biases.
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Sambisa, W.,
Curtis, S., &
Mishra, V.
(2010). AIDS
stigma as an
obstacle to
uptake of HIV
testing: evidence
from a
Zimbabwean
national
populationbased survey.
AIDS care,
22(2), 170-186.

To investigate the
prevalence of
HIV testing
increase within a
sample of women
and men, identify
effects of AIDS
stigma on testing
increases when it
is voluntary
testing, testing
when offered, and
when required.

All women
2005aged 15-49
2006
years and all
men aged 1554 years
residing in the
selected
households
were eligible
to be
interviewed.
(8907 women
& 7175 men)

Demographic and
Health Survey national
representative
survey - 400
clusters from
stratified two stage
sample design.
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Sekoni, O. O.,
Aderibigbe, S.
A., & Akande,
T. M. (2014).
Effect of health
education on
willingness to
undergo HIV
screening
among antenatal
attendees in a
teaching

To evaluate the
effect of health
education on the
willingness of
antenatal
attendees to be
screened for HIV.

122 pregnant
women
attending
antenatal care
were at the
gestational
age of 13 and
28 weeks

Not listed

someone with
HIV and had
observed
discrimination
against
someone with
HIV were more
likely to test for
HIV through all
pathways,
while those
who knew
someone with
HIV but had
not observed
stigma were
more likely to
test voluntarily.
quasi-experimental Age, education,
study
occupation,
marital status,
and parity were
not
significantly
associated with
a willingness to
be screened for
HIV before and
after
intervention

Results can not
be considered
generalizable in
representing all
pregnant women
because the
study was
conducted in one
health facility at
a period in time.
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hospital in north
central Nigeria.
BioMed
research
international,
2014.

among the
study or control
groups. The
strategy health
education
enhances
voluntary
counseling and
testing increase
in antenatal
settings.
Factors that are
associated with
favorable
responses in
HIV screening
with
confidentiality,
routine
voluntary
counseling and
testing and not
as an option
especially for
high risk
persons based
on sexual
behavior.

Limitations
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Shanaube, K.,
Schaap, A.,
Floyd, S., Phiri,
M., Griffith, S.,
Chaila, J., ... &
Ayles, H.
(2017). What
works–reaching
universal HIV
testing: lessons
from HPTN 071
(PopART) trial
in Zambia.
AIDS (London,
England),
31(11), 1555.
Singh, K.,
Luseno, W., &
Haney, E.
(2013). Gender
equality and
education:
Increasing the
uptake of HIV
testing among
married women
in Kenya,
Zambia and
Zimbabwe.
AIDS care,

To determine the
uptake of homebased HIV
counseling and
testing (HCT) in
four trial
communities in
Zambia and to
explore factors
associated with
the increase in
HIV counseling
and testing.

Door to door 2013 to
approach 2015
systematically
revisiting
households individuals 18
years and
older.

three - arm
community
randomized trial in
12 communities in
Zambia and nine
communities in
South Africa
evaluation the
impact of a
combination HIV
prevention
package.

The
intervention
increased
knowledge of
HIV status
from 50% to
90%. HIV
Counseling and
Testing uptake
is lower in men
regardless of
the type of
HCT offered.

Challenges
remain in
finding men.
One-off
intervention is
less likely to be
successful but
they will require
repeated visits
and multiple
strategies.

The purpose of
the study is to
review the
associations
between
education and key
gender equality
measures with
ever tested for
HIV and tested
for HIV in the
past year.

Currently
married or
cohabitating
females aged
15-34 years in
Kenya,
Zambia, and
Zimbabwe.

Nationally
representative
household survey

Results
indicated that
education had a
consistent
positive
relationship
with testing for
both age
groups, and the
associations
were always
significant for
young women
aged 15-24

Cross-sectional
study which
does not allow
causal path to
equal services
for men and
women
concerning HIV
testing.

20052006,
2007,
20082009
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25(11), 14521461.

years. The
belief that
gender-based
violence is
unacceptable
was positively
associated with
testing for
women aged
25-34 in all the
three countries,
although the
associations
were only
significant in
Kenya and
Zambia. High
financial
decision
making was
associated with
testing for
women aged
25-34 in
Zimbabwe
only.

Limitations
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Patients
demonstrated
incomplete
HIV knowledge
and widely
believed
spiritual healers
and prayer can
cure the
infection.
Acceptance of
PITC by both
healthcare
providers and
patients
remains high,
but concerns
over resource
costs and HIV
knowledge
persist as
challenges.

ACH mostly
serves a rural
population,
finding might
not be all
inclusive of
urban settings.
Since this is a
qualitative
study, social
desirability may
influence the
responses.
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Tabb, Z.,
Moriarty, K.,
Schrier, M. W.,
Amekah, E.,
Flanigan, T. P.,
& Lartey, M.
(2017).
Assessing
acceptability
and feasibility
of providerinitiated HIV
testing and
counseling in
Ghana. Rhode
Island Medical
Journal, 100(8),
19.

The study sought
to better
understand the
dynamics of
providing
provider initiated
testing and
counseling
(PITC) at Apam
Catholic Hospital,
a district referral
hospital in Ghana.

Participants
Unknown
were excluded
if they were
under 18 years
old

Semi-structured
interviews with
health care
providers and
patients exploring
attitudes regarding
PITC, community
stigma, and HIV
knowledge.
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Among
women,
visiting
antenatal care
was the most
significant
predictor of
being tested
whilst a novel
finding for men
was higher
odds of testing
among those
reporting a
sexually
transmitted
infection in the
past 12 months.
Among men,
the odd of ever
being tested
increased with
age greater than
or equal to 20
years,
particularly
those 45-49
years whilst for
women testing
was highest

Social
desirability and
recall biases are
found in this
study due to the
study being self
reported and its
inability to be
validated. Since
the study is a
cross sectional
design, the
interpretation of
the results are
limited.
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Takarinda, K.
C., Madyira, L.
K., Mhangara,
M., Makaza, V.,
MaphosaMutsaka, M.,
Rusakaniko, S.,
... & Harries, A.
D. (2016).
Factors
associated with
ever being HIVtested in
Zimbabwe: an
extended
analysis of the
Zimbabwe
Demographic
and Health
Survey (2010–
2011). PloS one,
11(1).

To determine
factors associated
with being HIV
tested among
adult men and
women in
Zimbabwe.

7313 women 2010and 6584 men 2011
- nationally
representative
sample of
10,828
households

Secondary
analysis/descriptive
cross sectional
survey interviewer
administered
questionnaires
(stratified two
stage design)
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among those
aged 25-29
years. Other
significant
factors for both
sexes were
increasing
education level,
higher wealth
status and
currently
formerly being
in union.
Rural men and
women who
were young and
better educated,
who perceived
having small
risk of HIV
infection, who
had
comprehensive
knowledge, no
stigmatization
attitude and
discussed about
HIV/AIDS with
their partner,
and model

There is a causal
inference from
the association
of the cross
sectional design.
There several
biases associated
with the face to
face interview information bias
may occur when
a person has to
recall
information on
the spot
depending on
the type of
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Teklehaimanot,
H. D.,
Teklehaimanot,
A., Yohannes,
M., & Biratu, D.
(2016). Factors
influencing the
uptake of
voluntary HIV
counseling and
testing in rural
Ethiopia: a cross
sectional study.
BMC public
health, 16(1),
239.

To examine the
effects of sociodemographic and
behavioral
factors, and
health service
characteristics on
the increase of
voluntary
counseling and
testing among
rural adults in
Ethiopia.

11,919 adults
(6278 women
aged 15-49
years and
5641 men
aged 15-59
years)

2010

Cross-sectional
study - multi-stage
cluster sampling
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family were
questions being
more likely to
asked.
undergo
Voluntary
Counseling and
Testing(VCT).
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Venkatesh, K.
K., Madiba, P.,
De Bruyn, G.,
Lurie, M. N.,
Coates, T. J., &
Gray, G. E.
(2011). Who
gets tested for
HIV in a South
African urban
township?
Implications for
test and treat
and genderbased
prevention
interventions.
Journal of
acquired
immune
deficiency

To examine
1539 men and July to
sociodemographic 1877 women October
and behavioral
2007
characteristics
associated with
HIV testing
among men and
women in
Soweto, South
Africa.

Cross-sectional
household survey community
randomized
prevention trial

Most
women(64.8%)
and men
(28.9%)
reported ever
having been
tested for HIV,
among whom
57.9% reported
repeated HIV
testing. Youth
and students
had a lower
odds of HIV
testing. Men
and women
who had
conversations
about
HIV/AIDS with
increasing

There is a causal
inference from
the association
of the cross
sectional design.
There several
biases associated
with the face to
face interview information bias
may occur when
a person has to
recall
information on
the spot
depending on
the type of
questions being
asked.
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syndromes
(1999), 56(2),
151.

frequency and
who had heard
about
antiretroviral
therapy were
more likely to
report HIV
testing, and
repeated
testing. Men
who had
greater than or
equal to 12
years of
education and
who were of
high
socioeconomic
status, and who
had children
under their care
had a higher
odds of HIV
testing.
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The age
patterns of HIV
consent rates
varied across
27 countries
including the
sample, the
analysis across
the countries
revealed a ushaped
relationship
with lowest
consent rates
around age 35
years and
higher consent
rates among
younger and
older people.
The study
argue that
future DHS and
other
population
based HIV
surveys offer
HIV testing to
all adults

HIV survey
without upper
age eligibility
limits the ability
to collect HIV
data on older
persons.
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Vollmer, S.,
Harttgen, K.,
Alfven, T.,
Padayachy, J.,
Ghys, P., &
Bärnighausen,
T. (2017). The
HIV epidemic in
sub-Saharan
Africa is aging:
evidence from
the demographic
and health
surveys in subSaharan Africa.
AIDS and
Behavior, 21(1),
101-113.

To investigate
level and trends
of HIV
prevalence for
younger and older
adults in 27 subSaharan African
countries and if
consent for HIV
testing in surveys
depends on age.

Pooled sample 2003comprised of 2012
427,130
individuals individual
level data
from all
available
Demographic
and Health
Surveys(DHS)
from 27 subSaharan
countries.

40 population
based and
nationally
representative
surveys.
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Waruiru, W.,
Ngare, C.,
Ssempijja, V.,
Gachuki, T.,
Njoroge, I.,
Oluoch, P., ... &
Kim, A. A.
(2014). The
status of HIV
testing and
counseling in
Kenya: results
from a
nationally
representative
populationbased survey.
Journal of
acquired
immune

To investigate the
prevalence of
HIV testing
increase within a
sample of women
and men, identify
effects of AIDS
stigma on testing
increases when it
is voluntary
testing, testing
when offered, and
when required.

6839 women 2005and 5315 men 2006
- Survey
among
Kenyans 18
months to 64
years
(participants
were 15 -64
years of age)

Population based
survey- stratified
two stage design,
cluster in the initial
stage and then a
systematic
selection of the
household

Respondents
knowing an
HIV infected
person and
observing a
discrimination
act is more like
getting tested
for HIV in the
multiple ways
of testing;
whereas a
respondent who
knows someone
who is HIV
positive but
never
experienced a
discrimination
act is more like

Cross-sectional
study limits
causal inferences
between
increases in HIV
testing and the
independent
variables. Self
reporting of their
HIV testing
behavior and
their status.
Participants
responded based
on social
desirability of
their perception.
Recall bias had a
strong
possibility since
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to test via
voluntary
counseling and
testing.
Increasing HIV
testing
encourages the
reduction of
stigma towards
persons
infected with
HIV and the
role of an
agency and a
choice of a
person to get
tested for HIV.

historical data
was relied on the
participants last
HIV test.

Factors associated with HIV Testing Behavior
deficiency
syndromes
(1999),
66(Suppl 1),
S27.
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APPENDIX B
CORRELATION MATRIX
Sample Correlation Table
Appendix B
Descriptive Statistics and Correlations for Study Variables
Variable
1. Attitude toward

1

2

3

4

5

6

7

8

9

10

11

12

13

—

HIV score
2. Knowledge Score

0.40

—

3. Age

0.02

0.05

—

4. Gender

-0.12

0.10

-0.02

—

5. Education

0.30

0.24

-0.24

-0.29

—

6. Wealth Index

0.20

0.22

-0.11

0.00

0.36

—

7. Religion

-0.10

-0.10

-0.01

-0.04

-0.13

-0.06

—

8. Media Exposure

0.24

0.26

-0.09

-0.18

0.51

0.49

-0.08

—

9. Marital Status

0.03

0.08

0.36

0.15

-0.14

-0.10

-0.03

-0.08

—

10. Sex Partners

0.13

0.14

0.18

-0.14

0.11

0.00

-0.03

0.12

0.09

—

11. Residence

-0.14

-0.16

0.10

-0.02

-0.26

-0.60

0.04

-0.34

0.06

0.02

—

12. Accessibility

0.19

0.31

0.03

0.12

0.16

0.18

-0.07

0.15

0.12

0.11

-0.13

—

13. County

0.01

0.02

-0.03

-0.01

0.13

0.15

-0.08

0.06

0.00

0.02

-0.11

0.04

—

